

■; 




zAr. 


k •,*:*•: -5'^ LI *■ V- •- N.-("^; 






/•-. -■ -- - -r •; 


mm 


pii: ■; ._: ;..^ . I 

'. •■; ;»- ■ : ■' ■- ':•• ' • ^ ^ - ^ ' r' • ;'7 "'. • I 




■a'.. '■■:■: 






^ 7'7‘ ■' •" ■■ '■ • " r I 


ns " 152581 ) aVIiHIOH BSU. fBOGSABKA^C 

l«t?T^l- JoSsS ISSK 1J . SIISIIOS.DJIi 
IBjilOJBESl MB JPS1.ICM108 JOpeMllons 
ReseascB, tac.) P EC i06/ . g3/q5 


U77-a3t39 


UBClas 

40836 




U>ii> 4 >:V..- 


;'4 






msi 


'^A. 7^ ■ "idC ; 

" ' — V* ' =, . - ; : ;■ - ^ 

,»iw®tSiBiSSiKs :-i: i 




«£T V‘-- -. I 





OPERATIONS RESEARCH, Inc. 


SILVER SPRING, MARYLAND 


AVIATION AND PROGRAmATIC ANALYSES 


Volume I 

Task I - Aviation Data Base Development and 

Application 
28 March 1977 


Prepared under Contract No. NAS5-23A77 
FOR The National Aeronautics and 
Space Administration 
Goddard Space Flight Center 
GreenbelTv Maryland 20771 



TABLE OF CONTENTS 


Page 

FOREWORD ^ ii 

TASK I ~ AVIATION DATA BASE DEVELOPMENT AND APPLICATION 

AVIATION DATA BASE DEVELOPMENT AND APPLICATION - 

PROGRESS REPORT; MAY 26, 1976 TAB A 

AVIATION DATA BASE DEVELOPMENT AND APPLICATION - 
COMMERCIAL AIRCRAFT AND ENGINE SHIPMENTS, U.S. 

AND WORLDWIDE; JUNE 17. 1976 TAB B 

TECHNICAL LIBRARY DEVELOPMENT; AUGUST 15, 1976 TAB C 

COMMERCIAL AIRCRAFT - U.S. AND WORLDWIDE SHIPMENTS, 

1966-1985; JUNE 3, 1976 TAB D 

COMMERCIAL AIRCRAFT - U.S. AND WORLDWIDE SHIPMENTS 

BY AIRCRAFT TYPES, 1975-1985; JULY 8, 1976 TAB E 


i 



FOREWORD 


This is Volume I of a three volume final report which consolidates the 
studies and analyses- conducted by Operations Research, Inc. (ORI)' for the 
National Aeronautics and Space Administration, Goddard Space Flight Center, 
under Contract No. NAS5-23477. 

WORK OBJECTIVE 

The overall objective of this work was to initiate the application 
of aviation related data base development activities and carry out selected 
analyses concerning the evaluation and selection of Office of Aeronautics 
and Space Technology (OAST) Research and Technology (R&T) Programs. 

APPROACH 


The approach was to execute a series of well-defined aviation and 
programmatic studies and data compilations which would individually contri- 
bute to an improved capability to assess quantitative and qualitative finan- 
cial and technical aspects of R&T investments and programs. 

STUDIES AND ANALYSES COMPLETED 

ORI conducted studies and analyses within the following general task 

areas : 


Task I — Aviation Data Base Development and Application 
Task II Identification of Planning Factors and Activities 
Task in — Development of Special Issue Papers 



Specific subject areas within each task were determined during fre- 
quent discussions with NASA OAST representatives. The amount of effort de- 
voted to each subject area and, in sum, to each task was similarly determined. 
In this manner, ORI was able to provide flexible, quick-reaction type response 
on a variety of timely issues at appropriate levels' of effort. Individual 
reports of each study and analytic effort are included in subsequent sections 
of Volumes I and III of this report. 

ORGANIZATION OF THIS REPORT 

The various studies and analyses completed by ORI were for the most 
part independent efforts, however, they are related in that they are suppor- 
tive of NASA OAST R&T planning and evaluation efforts. 

Volume I contains memorandums and papers generated under Task I. 
Documents developed under Tasks II and III are contained in Volumes II and III 
respectively. In some instances, the choice regarding insertion of documents 
under Task II or Task III was arbitrary. 



MEMORANDUM 


TO: R. Rollins 

FROM: L. Kaplan and M. McDermott 

SUBJECT: Aviation Data Base Development and Application - Progress Report 

DATE: May 26,. 1976 


This memorandum discusses ORI progress in regard to Task 1: Aviation 
Data Base Development and Application, of the study entitled "Aviation and 
Programmatic Analyses". Topics covered include: 

•' A general discussion of the data base and what we have 
learned to date; 

r Procedural guide for basic data tabulations, updates and 
entries; 

• Application of the data base and computer programs to the 
agricultural aviation study in order to assess its value 
for actual utility in the OAST working environment; 

• Direction of study and next steps. 

GENERAL NOTES ON DATA BASE AND PROGRESS TO DATE 

The Aviation Data Base used in conjunction with the General Electric 
Management Analysis and Projection (GEMAP) Service provides both useful data 
and analytic capabilities to perform simple and complex economic analyses. The 
system capabilities include tabulation, plotting and graphing time series, 
autocorrelation, correlation, curve fitting, percent change and regression 
analysis. These analytical capabilities hold promise as valuable tools for 
planning, forecasting and evaluating programs. 

There is, however, a definite need to walk before attempting to run. 

At present, although inhere is considerable information immediately available 
in the Aviation Data Base, few people know how to retrieve it through the 
computer terminals. Moreover, as NASA planners accumulate data on subjects not 
presently included in the data base; that data could be placed in permanent 
storage in the data base file where it would be available for their own use 
as well as for use by others. 
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Publications are available which list and describe the procedures for 
retrieving or adding information to the data base file and for various analytic 
operations. Problems stem from the fact that^ for persons unfamiliar with 
computer systems, the process of locating appropriate sections of the publica- 
tions, reading and understanding the prescribed procedures, and actually 
executing the procedures at a terminal, consumes far too much time. As a re- 
sult, to a planner it would not appear to be worth the effort. This problem 
can be solved through the use of a simplified set of instructions which will 
enable planners to retrieve or add data within acceptable amounts of time. 
Examples of such instructions are presented in subsequent sections of this 
memorandum. 

Before proceeding with more detailed discussion of ORF progress to 
date,, some additional notes regarding the system in general are appropriate. 

The Aviation Data Base and the GEMAP system may be thought of as two 
systems. Each system has its own data base (in' the GEMAP system the data base 
includes seven different data banks) and its ov/n programs. The Aviation Data 
Base is small in comparison, containing four data banks, with each bank having 
a smaller number of variables than the GEMAP banks, and can be accessed and 
updated with somewhat simplified programs written expressly for the aviation 
data base. Operations can be performed on the data in either data base through 
either program as indicated below: 

■ Aviation Data Base GEMAP 



Program 


Data File 
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While the programs are similar in most respects, there are some dif- 
ferences which should be pointed out: 

t The Aviation Data Base programs provide shortcuts and 
are, quite possibly, easier to learn; 

• The Aviation Data Base program prints the names of 

variables (Ex: "Revenue Passenger Miles") in addition 

to the variable^lables (Ex: GPBF58). The GEMAP program 

prints labels only. Neither program prints the type of 
units. 

r The Aviation Data Base update program can only be 

used to enter annual data; for semi-^annual , quarterly, 
monthly, etc. data, the GEMAP program must be used. 

This problem may not, however, effect the usefulness 
of the Aviation Data Base update program to NASA planners 
since annual data is most frequently used in evaluating 
government programs. 

9 When entering data in the aviation data base file, years 
for which data is not available must still be assigned a 
figure. A "zero" may be used but all graphic print-outs 
will then display a curve dropping to zero for that year. 

A figure from the previous year(s) may be used or figures 
may be interpolated from available data. A better method 
may be found which would enable the aviation data base 
program to print "NA" for data which is not available 
instead of zero, a previous figure or an interpolated figure. 

The Aviation Data Base update program prints out a complete 
description of each new variable entered into the data base 
which is useful as a reference index for determining the 
source, time span, type and frequency of the data for each 
variable. The GEMAP program does not provide all of this 
information, nor does General Electric provide a reference 
index to find the information. 


3 
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PROCEDURAL GUIDE 

The information presented in this section enables a user with little 
or no computer orientation to perform- tasks with the General Electric Management 
and Analysis Projection Service (6EMAP) and NASA’s Aviation Data Base. The 
operations presented in this guide are by no means inclusive of all the operations 
possible with GEMAP, however, they do include the most useful procedures and 
operations for analysis and evaluation of NASA OAST programs. The guide is 
presented in tabular format with each table describing one -operation or 
procedure. For example, Table 4 presents the procedure for accessing data 
from the system in time series format and then for plotting and graphing that 
data. Each table is formatted so‘ that, the user will know exactly what to type 
into the system and the resulting computer response. This is done by presenting 
two columns in each table. The first column, entitled "User Input" will be 
typed on the. keyboard by the user, while the second column entitled "Computer 
Response" presents the computer’s reponse to that input. Each procedural 
table is followed by an annotated hard copy example run on the terminal. 

All upper case letters should be typed on the keyboard while all 
lower case letters describe a general command which should no^be typed. For 
example, in Table 6, the user opens the data bank by inputting "FNA (a four 
letter -designator for one of the data banks in Table 1)". The user types 
’’ FNAECDF" which opens the data bank ECDF and enables the user to access data 
from that bank. The six data banks are contained in Table 1. Variables located 
in a data bank are usually identifiable by the first two letters of the variable 
name. For example, variable P0GA0013 is located in the PODF data bank. In the 
hard copy examples all symbols enclosed by squares are typed by the user while 
symbols which are not enclosed are the computer's response. 


4 
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TABLE 1 
DATA BANKS 

NASA Data Banks; 

ECDF SPDF 

PODF RGDF 


Main data bases on GE Timesharing System (2 of 7 available) 

NBERG 

NBERI 

Variable names located in the aviation data base are presented in Appendix A. 

Various symbols and phrases used in the guide are defined in Table 3. 
Tables 3 through'8 provide instructions to the user for various operations 
and procedures which can be performed on the system. 


TABLE 2 

DEFINITIONS OF SYMBOLS 


i- 



no response = 

TS 

&(cr) 


space 

last two digits of data year 
push carriage return 

computer does not respond and user should continue 
with next input command 
time span 

allows user to continue Input on next line 
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TABLE 3 

SIGN - ON PROCEDURE 

This procedure must be performed to begin operation of the system. The 
machines should be turned on and set at half full on 300 baud. The telephone 
is then placed on the acoustic coupler and the following number is dialed by 
the user: 

9-3 4 0 - 4 8 0 0 


User Input 
H (cr) 

HCQ<i)1752, NASAMAP, Password (cr) 
FIV (cr) 


Computer Response 
U#= 

SYSTEM 
NEW OR OLD 


HARD COPY EXAMPLE 




U* *|HCQei753 . Nf=^SftMflP . ORI 


SVSTEn- l FIU 
NEU OR OLD- 


6 



Subj: 


Aviation Data Base Development and Application - Progress Report 


TABLE. 4 

TABULATING, PLOTTING AND GRAPHING 


User Input 
RUN i- MAP (cr) 
LOGF (cr) 


Computer Response 
EXEC 

YOUR NEW MAP LOG 
FILE IS MAP LOG 


FNA' data bank (cr) 

TSl begin yyA end yyA:Abegin yyA end yy (cr) 


? 

? 

? 


(Note: the years for which data Is desired must be listed 

twice) 


TABA. variable name (cr) 

GPLTAVariable name(s)ANAME*AAIRNAMESA. & (cr) 
:A(})A(i)A>:AYESAYESAthis is a title- (cr) 


prints variable 
values by year. 

plots and graphs 
variable(s) 


HARD COPY EXAMPLE 


7 



11 ■ 10EST 


06 / 03/76 


RUN mp\ 


MAP 


FOR LATEST INFO (205 76/05/13), 
EXEC TjLQGF | 

V OUR NEU MAPL0G5 FILE IS' MAPL0G48 


TVPE; 'INFO-' AFTER ‘'EXEC?' 


TiFN ECDF 


TTrS 60 75 ■ 60 75 


tTAB ECQA0025 


ECGA0025 ECDF 


750408 17 • 42GMT 


61 -NA- -NA- -NA- 3317.0 3984.0 
66 4741.0 4487-. 0 3946.0 3530.0-2991.0 
71 2630.0 2623.0 2541.0 2421.0 1191.0 


?bPLT ECGA0025 NAMEX AIRNAMES ■ ~~0 0 > VES VES OAST OP PLAN 


- 8 - 
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TABLE 5 

CHANGING THE EXISTING VALUE (S) OF VARIABLES 
AND ADDING NEW VALUES FOR UPDATING PURPOSES 

Perforin the following operations after tabulation; of the variable 
in question. 


User Input Computer Response 

TSibegin yyA end yyA: Abegin yyA end yy (cr). ? 

(Note: years are repeated) 

NEW DA= variable name A new values (cr) prints out first 

new values, then 
old values. 


HARD COPY EXAMPLE 



TfN RQDFi 


?frS 70 80 


RG0S7777j 
RG0S7777 RGDF' 


760519> 


66 ' 

71. St.0' 84-. 9r ai:.0; 

76 S'-. 0. -fSAr- ■ -NA- 

SI. -NA- -NA-.: -NA- 


7[TS‘ 76 77 • » 76 771 


t InEUD RG0S7777 3 18 7 


EDITING NAP FILE. RGDF 
7T • 


76 

RG0S7777 


S..0 12.. r - 

9.0 -NA- 


iE< 23Gnr 

» 20i, 
6.3T ' 4^ 

-NA- -NA- 
-NA- , -NA- 


7TAB RG0S7777 • , - 

RG0S777T RGDF. . 760603s 16' 33GNr;’.. 
76 ' 8 . 0’ • 12 7 
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TABLE 6 

■ ADDING NEW VARIABLES TO THE AVIATION 
DATA BASE (FOR USE WITH ANNUAL DATA ONLY) 


User Input 

RUN'i^ UPDAT.VDF (cr) 


Y (cr) 

Variable name (cr) 

Unit of measure (i.e., MILLIONS) (cr) 

Enter long name of variable* (cr) 

*Note: If description is too long 

for line, enter an for last 
space and return. The computer 
will respond with CONTINUE? and 
user will input the remainder. 

User' Input 

Source of data* (i.e., publication) (cr) 

Data bank in which variable will be located 

Todays date - year month day (cr) 

Period of update (i.e.., annual) (cr) 

Enter a keyword until all are entered 
then end with a (cr) 

Description of the' variable* (cr) 

Short name (cr) 

Users last name (cr) 

12 


Computer Response 

CMf run started. (Com- 
puter prints number of 
self explanatory instruc- 
tions and information 
about the program). 

IS THIS A NORMAL RUN 
(Y/N)? 

More instructions and 
instruction ENTER 
VARIABLE NAME? 

ENTER TYPE .(1)? 

ENTER LONG NAME(S)? 

SOURCE (3)? 


Computer Response 
LOCATION (4)? 

(cr) ENTER ENTRY DATE YYMMDD' (5)? 
UPDATE (6) 

KEYWORD (7)? 

DESCRIPTION (8) ? 


SHORTNAME (9)? 

YOUR NAME 

IS THE’ INPUT CORRECT 
(YES/NO)? 
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User Input 
User Choices (2) 

NO (cr) 


TABLE 6' (Cont) 


YES (cr) 


YY, YY (cr) 

Data bank (cr) 

Numeric values for each year separated 
by spaces, (cr) 

User Choices (4) 

Variable name (cr) 

Full (cr) 

User Input 


Computer Response 


Instructions for editing 
the- data. 

ENTER TIME SPAN FOR 
VARIABLE (BEGIN YY, END 
YY)? 

ENTER DATA BASE FOR VARIABLE 
variable OR (cr) FOR NOT 
DATA? 

ENTER VALUES FOR TIME SPAN 
YY THRU YY? 

ENTER NEW VARIABLE NAME 
OR (cr), FULL OR STOP 


Enters edit program allowing 
corrections to be made. 

Starts program over again for 
addition of a new variable 


STOP This command should be 
executed if all input is 
correct and no additional 
new variables are to be entered (cr) 

Y 

(cr) 


User Choices (3) 

YES 

(cr) 

REW (cr) This command should be 
executed if 'all input 
is correct 


Terminates this program pre- 
venting entrance of other new 
variables into the data base 
and begins the next program. 
Is- this a Normal Run (Y/N)? 

IF ADDVDF IS TO BE VERIFIED 
(CR) OR IF NOT USE BREAK KEY? 

IS THIS RECORD TO BE DELETED 
(YES) OR JUST REWROTE (REW) 

OR ELSE (CR). 


Record is deleted 

Instructions for editing data 

Record is written. Whenever the 
computer responds with the 
question 'TS THIS A NORMAL RUN 
(Y/N)" the user will type "Y". 
Further information is given and 
various programs are run (without 
user input) which enter the new 
variables into permanent storage 
in the aviation data base. 


HARD COPY EXAMPLE 
13 



H 

U*-HCQ01.7S2 . NASiStMAP , ORI 
SYSTEM- FIU 
NEU OR OLD- 
RUN updat.udfI 


UPDAT . UD 09 > 22EST 

CMF run. started 
RUN SAFEUDF 

SAFEUDF 09‘ 23EST 


06>08>'7S. 


es/es/TS 


****** RUN THIS PROGRAM ONLV ON 300 BAUD. CONNECTION ******** 

IF NOT VOU UILL BE’ UNABLE TO INPUT DATA 
END RUN BV HITTING BREAK KEY TILL. RUN ENDS^ 

THEN DA-IL 300' BAUD NUMBER .. . ' • 

THE PURPOSE OF THIS SYSTEM IS TO PROUIDE- 'aN EASY METHOD 
or UPDATING THE UDF AND AXRNAMES FILES> AFTER' NEU- UARIABLES 
HAUE BEEN ADDED TO THE MAP DATA- FILES. BECAUSE. OF THE' MANNER 
IN UHICH THE SYSTEM RUNS' THE PROGRAM, THERE IS THE 
POSSIBLI.TY OF A SYSTEM INTERRUPT OR* BREAK WHEN NOT NEEDED 
DURING. EXECUTION. SOME SAFEGUARDS HAUE BEEN PUT 
INTO THE SYSTEM TO 5AUE- UHAT HAS- BEEN- DONE. 

1 - IF THE SYSTEM- INTURRUPTES UHAT HAS BEEN- DONE IS NOT LOST 
a. ~ THE UPDAT. UDF CAN BE RESTARTED- AT CERTAIN LOCATIONS 
.3 - PROTECTION TO THE UDF FILE AND AXRNAMES- FILE IS ADDED 
■■ AGAINST THE-. POSIABLITY' or DESTRUCTION. 

VOU UILL ONLV NEEIT TO RUN- THESE'' SAFEGUARD PROGRAMS- IF THERE' 

HAS BEEN AN ERROR. IF THE HAS-BEEN AN ERROR- RESPOND TO THE_ - 
QUESTION IS' there; AN ERROR:, ‘ / 

UHEN READY TO CONTINUE ENTER- A' CCR^ 











IS” THIS A NORriAL RUN CY/N)13 


PROGRAM STOP AT 270 
USED 2.3T UNITS 


CRE AIRTMPll- . 

READY 

CRE ADDUDFT, , 

DUPLICATE FILE NAME. 

READY 

COMMAND MALFUNCTION-SKIPPING. TO, SBREAK’ tt* 


SJBREAK 



ENTER ^JARIABLE NANE'l tFOGAllllI 


ENTER TVPECl )'HNILLIONS 


ENTER LONG NANE (a.)' ^CRES TREATED BV AGRICULTURAL AIRCRAFTl 
ENTER SOURCE t.3 >? AUIATION ig?"^ ■ 

ENTER LOCATION C4) 3P0DfI 
ENTER ENTRY DATE VVfIfIDD i 5 ) ^ >760533 I 
ENTER FREQ OF UPDATE CS:' ? ^NNUALLvT 
ENTER 1CES^U0RDC7)T ^G-AIR 


ENTER KEYWORD C 7)'’ 


ENTER DESCR IPTION (8) 7riILLI0NS OF ftCRES OF FARHLAND TREATED BY AGRICULTUPAl 
aircraft] 


ENTER SHORT NAHE (9)? iAQ-AIR ACRESl ' 
ENTER YOUR LAST NAME ^-APLAN 1 


IS THE INPUT CORRECT f YES/NO )7tE£l 


Keys 

BiGE SlAl® 


V18- • 


^ 






EMTER TIME SPAN FOR POGAllll (BEGIN YY, END YY)1 <67 7a1 

ENTER data BASE FOR UARIABLE POGAllll OR (CR) FOR NO DATAljPODF] 

E NTER S UALUES FOR TIP IE. SPAN ST THRU 72 
7 172 79 91 104 116 118 


iVlSr. 







RECORD ***Xla*X 

POGAllll 10 ®iniLLIONS 1®' S2ACRE3 TREATED BV AGRICULTURAL AIRCRAFTB®^ 
POGAllll, 12 @3AUrATI0N 19743® S4P0DF4® @57605235®- @6ANNUALLV6® 
POGAllll 14 @7AG-AIR7® SSfllLLIONS OF ACRES- OF FARHLAND TREATED 
POGAllll 16 BY AGRICULTURAL AIRCRAFTS®' ®9AG-AIR ACRES9®' @A KAPLAN 

POGAllll IS A@- ■ ST 1967-72 T®- ■ 

ENTER NEU VARIABLE NAME OR CR'. FULL.. OR STOP ^SP .TOPi 



IS THIS A NORHaL run (Y/N)-???!' 

PROQRAN STOP AT 2.70 

USED 2 06 UNITS 

RUN 0.UPUDF4- 


IF ADDUDF IS TO BE UERIFIED (OR). IF- NOT USE BREAK KEY?’ 


-Zl-‘ 





x;|c:»;***:t;RECORD 

POGAllll ®iriILLIONS‘ 1« «2ACRES TREATED BY AGRICULTURAL AI 
POGAllll RCRAFT2® SSAUIATIOIS- 197438- 04PODF4®^ 857605335® «S 
POGAllll ANNUALLY60' 87AG-AIR70' SSniLLtOMS OF ACRES OF FARM 
POGA1.111 LAND TREATED BY AGRICULTURAL AIRCRAFTS® 89AG.-AIR 
POGAllll ACRES99' ®A KAPLAN A9 ®T 1967-73. T«* 

IS THIS- RECORD TO BE DELETED (DELO OR' REWROTE CREU) ■ 

ELSE tEDI) TO EDIT INPUTT pEU] 

sc*:»c4:***URITE RECORD*.'lc*;«>cics::if 

POGAllll 10 81NILLI0NS- 1®‘- 83ACRES TREATED BY AGRICULTURAL AIRCRAFTS® 
POGAllll 12 03AUIATION 197439^ 94P0DF4®- 057605235®- 86ANNUALLY6® 
POGAllll 14 07AQ-AIR70 0SP1ILLIONS- OF ACRES OF FARNLAND TREATED 
POGAllll IS BY AGRICULTURAL. AIRCRAFTS9. 09AG-AIR ACRES98- ®A KAPLAN 
POGAllll IS A® ®T 1967-72 T9- . 




IS THIS A HORPIrtL RUN (Y/N)'fEI 


PROGRAM STOP AT 360 

USED a.S9 UNITS- 

OLD ADDUDF 

READY 
EDI SEQ 


READY 

REP 

READY 

RUN 0 . UPUDF2 


09'45EST • 


06x08/76.' 


O . UPUDFS 



**** THIS rs AN UPDATE LISTING- t6 THE' U DF FI LE ***** 
IS THE OUTPUT TO BE HARDCOPIED C VES/NOO-SHI 






CURRENT DATE- 36/0S/7S 
UARIABLE NAP1E= POGAllll 


FILE LOCATION- PODF TYPE* fniLLIONS* 

LONG NAME- ACRES TREATED BY AGRICULTURAL; A-IRCRAFT 

SOURCE* AUIATION 1974 ■ 

DATE- 7S0S23 FREQ-- ANNUALLY TINE SPAN* 1967-72 

KEYWORDS* AG-AIR 

DESCRIPTION- NILLIONS OF ACRES OF FARNLAND TREATED BY AGRICULTURAL 
AIRCRAFT 

SHORT NANE* AG-AIR ACRES 






IS THIS A NORMAL RUN (Y/N)*!©- 

PROGRAM STOP AT 270 

USED a 56 UNITS 

RUN 0.UPUDF3 

0 . UPUDF3 09- 48EST 06/03/76 

THIS IS AN UPDATE TO THE AIRNAM ES FI LE OF LONG. NAMES 
DO YOU UANT A HARDCOPY MADE (YES/NO )? f7EgT 






. 'Jk* 




•W 



POGAllll. ACRES TREATED BV AGRICULTURAL, AIRCRAFT 




PROGRAM STOP AT 9SO0 

USED 19.99 UNITS- 
OLD AIRTMPll 

READY 
EDI SEQ 


READY 

REP 

READY 

EDI MER AIRNAMES'i AIRTMPlt 


READY 

REP 

READY 

SBREAK 

PUR ADDUDFT 

READY 

end of citif run 
READY 
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TABLE. 7 

ADDING- NEW VARIABLES USING GEMAP PROGRAM 

This program should be used when data values are for intermittent 
years, whereas the previous aviation data base program (RUN UPDATE. VDF) is 
used when data values are for continuous years. 


User Input 

RUNAMAP (cr) 

NEWVAVariable name (cr) 

TSAfaegin yyA end yyA: Abegin yyA end yy 

NEWDAVariable name A Data Value for 
■ first year (cr) 


Computer Response 
? 

? 

(cr) ? 

EDITING MAP FILE 
(computer will print data 
in following format:) 

Data Bank 


ALTD A Variable name A next year (cr) 
(YY) in which data is available A 
AData value for next year in which 
data is available 


Year Year 

Variable name Value 

(Computer will print 
data in following format:) 

Year Year 

Variable name Value 


Continued with "ALTD" etc. until (cr) 
all data is entered 


HARD COPY EXAMPLE 



U«-HCQ0 1 752 < NASAflAP . OR I 
SYSTEM- FIU 


NEU OR O LD- 
RUN nAPl 



•3Cf 



ALTD POGA0034 S© 

10 a 

EDITING 

NAP FILE 

PODF 

. 30 

S0 


POGA0034 

10 a 


II 



■^aLTf_d“ 

POGA0O34- 

35 34. 

EDITING 

NAP FILE 

PODF 

SS 

SS- 


POGAe034 

.34 0 


n 

-NA- 


-^ALTD POGAO034 30 

~~68l 

90 

30 


POGA0O34 

68.0 


i* 



TfALTD POGA0034 95 

115.61' 

95 

95 


POGAO034 

115.6 


II 



?|ALTD POOA0034 93 

1531 


99 

193.0 

-NA- 


99 

POGA0034 



TAB POGA0034 


POGA0034- PODF 

7S0SOS' 

13>57GMT - 

71 

76 -NA-* 

-NA-' 

-NA— 

- • 6 8 
-HA- 10 . 2. 

81 -NA- 

-NA- 

-NA— 

-NA- 34,0 

SS -NA- 

-NA- 

-NA- 

-NA-. 63.. 0 

91 -NA- 

-NA- 

-NA- 

-NA- 1.15 S 

96 -NA- 

-NA- 

-NA- 

153.0 
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TABLE 8 

SIGN-OFF PROCEDURE 


User Input 


Computer Response 


BYE or GOODBYE 


Run is terminated 


HARD COPY EXAMPLE 


i BVE f 

0ei53.a4 CRU 
OFF AT 11.44EST 


0000 . 77 
06 /' 03/76 


TCH 


0006 . 39 KC 


- 33 - 
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• DATA BASE UTILITY FOR NEW PROGRAMS 

The Ag-Air program has been chosen as a potential example around which 
a workshop- session could be developed. The discussion will also illustrate 
some of the problems associated with using the data base for real problems in 
real time. An additional example is being developed relating to total aeronautics 
sales Cworld-wide) , past and future.. We believe that the ultimate utility of 
this system can be determined by reviewing the deficiencies of the current 
system as applied to day-to-day problems facing OAST. 

There is- another consideration regarding the two systems which should 
be discussed. The information in the GEMAP data files is voluminous and is 
inserted and updated by other sources. The data in the Aviation Data Base files 
has been collected by ORT because of its potential applicability to NASA 
programs. Lt is not currently being updated but can be updated when its utility 
has' been established. The usefulness of various data is somewhat difficult to 
predict. At the time when the data base was developed, average farm size in 
the United States probably received little or no consideration as a variable 
worth storing in the data file. Yet, in the on-going agricultural aviation 
study, just such a statistic proved useful. This and other data become useful 
after the fact. In such cases, it would still be useful to enter such data in 
the aviation data base file for monitoring purposes as programs continue into 
the out years. There will no doubt be other programs which require collection 
of data not presently found in the aviation data base file. But this does 
not mean that the file is useless; it merely indicates that such data should, 
be added to the file for continued use. In the meantime, agricultural avia- 
tion program data, general aviation data, high technology assessment data 
and other data collected for use in on-going programmatic analyses could be 
entered into the data file. 

Variables presently contained in the aviation data base which were 
useful in planning and evaluating the agricultural aviation program are listed 
in Table 9. 
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TABLE 9. AVIATION DATA BASE VARIABLES 
RELEVANT TO AG- AIR STUDY 


Gross National Product (GNP) 

Farm Business GNP 
Real Farm Business GNP 
Agricultural Employment. 

Farm Residential Structures 
Accidents Per 100 Million Miles 
Rates of Return 
Farm Proprietors Income 

Figures 1 and 2 demonstrate the plotting and graphing capabilities 
of the GEMAP System. Figure 1 displays GNP and Farm Business GNP, providing 
useful data as well as illustrating the relationship between the two indicators. 
Figure 2 illustrates the cyclical yet overall upward trend. of Real Farm Business 
GNP. Figures 3 through 7 display other variables listed in Table 9. 

A significant quantity of other data pertaining to agricultural 
aviation was collected from various sources. Such data could be added to the 
aviation data base and thus be made readily available for use in future economic 
and cost/benefit analyses. As NASA planners become familiar with computer 
terminal procedures, they may also be able to make use of the more complex 
analytic capabilities of the GEMAP system. 

Table iO provides a list of additional variables which could be entered 
into the data base for continued use in support of the ag-air program. 


TABLE 10. ADDITIONAL VARIABLES RELEVANT TO 
AG-AIR STUDY 


UNITED STATES STATISTICS 

Miles flown by Ag-Aircraft 
Hours flown by Ag-Aircraft 
Number of Ag-Air operators 
Number of Ag-Aircraft 
Number of Ag-Air pilots 
Acres treated, by Ag-Aircraft 
Gallons of fuel used by Ag-Aircraft 
Accidents involving Ag-Aircraft 
Fatalities from Ag-Air accidents 
Acres in cultivation 
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WORLD STATISTICS 

Number of Ag-Aircraft 
■ Acres treated by Ag-Ai rcraf t 
Acres in cultivation 

No-Trll Farming Trends 

In the course of the ag-air study, new farming techniques were examined 
to determine their potential impact on the use of ag-aircraft. No-till farming 
(a technique wherein crops are directly planted without prior plowing or 
seedbed preparation in a sod or the residue of a preceding crop) was identified 
as a technique having broad implications for ag-air. 

Data collected for use in estimating the impact of no-till trends on 
ag-air was not available in the aviation data base files. However, such data 
provides an excellent example of the type of information which can be added 
to the data base and made available for future use. ORI entered relevant data 
into the aviation data base files where it can now be accessed as required. 
Examples of data entered include: 

•' Total acres treated by ag-air (Figure 8). 

•r Projected acres farmed by no-till methods (Figure 9). 

• Projected acres treated by ag-aircraft (Figure 10). 

Figure 8 totals for acres treated by ag-aircraft reflect multiple ap- 
plications. 

In Figure 10, the data point for 1974 indicates 200 million acres 
(multiple applications) were- treated by ag-aircraft. Data for subsequent years 
include a constant total of 200 million acres for existing ag-air operations 
plus the additional acres resulting from projected increases in no-till tech- 
niques. No- till totals are calculated at the rate of one additional applica- 
tion per acre.. In reality, the number of acres treated -by ag-air,, exclusive 
of no-till trends, can- be expected to increase at some as yet- undetermined 
rate. By the same token, the projected increases in no- till acreage will in- 
clude some number of acres presently being cultivated by standard techniques 
and which are already being treated by ag-air. The analysis Is therefore in- 
complete and will require indepth study to develop more realistic projections. 
Determinations- will be required relating to: 
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GROSS NATIONAL PRODUCT 
GROSS NATIONAL PRODUCT 

FARM BUSINESS GNPj PRIUATE; GNP BV SECTOR 



FIGURE 1 
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AGRICULTURE EnPLOVriENT 
AGRICULTURAL EtlPLOVflENT ^ CFL. 



FIGURE 3 
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ACCIDStSTS 

ACCIDENTS PER 100 NILLION NILES 

PASSENGER FATALITIES PER 100 MILLION PASSENGER l*t 



FIGURE 5 
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AIRLINE' INDUSTRY RAT£ OF RETURM OH INUESTffENT 
RATE OF RETURN 



FIGURE' 6 
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FARM PROPRIETORS INCOflE 
FARM PORPRIETORS INCOME GV. 



FIGURE 7 
-43- 





MILLIONS OF ACRES 


Subj 


Aviation Data Base Development and Application - Progress Report 


PROJECTED ACRES NO-TILL PARHED 



FIGURE 9 
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MILLIONS OF ACRES 



FIGURE 10 
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The rate of increase of total acres treated by ag-air 
exclusive of no-till trends (analysis v/ouTd involve 
identification of primary factors driving ag-air 
growth); 

The number of acres currently treated by ag-air and cultivated 
by standard means which are likely to be included in no-till 
programs ; 

•k The average number of applications per acre under no-till 
techniques-. {.Considered above as one per acre but the 
actual number is expected to exceed this figure.) 


The data tabulations depicted graphically in Figures 8, 9 and 10 can 
be generated through simple computer terminal procedures. The more, complex 
analytic procedures necessary to support an in-depth analysis of the impact 
of nq-ttll farming on ag-air can also be supported by the aviation data base 
programs. NASA planners have the option to learn the more complex procedures- 
or to seek, support in conducting the- more complex analyses. 


DIRECTION OF- STUDY AND NEXT STEPS 

The Aviation Data Base and the GEMAP system contain useful analytic 
information which can be accessed and- displayed in time series format. They 
can also accept data updates as well as data for new variables not presently 
in the data files. Moreover, the Aviation Data Base and GEMAP programs include 
sub-routines which enable analysts to perform more complex socio-economic 
analyses. 

The procedures outlined in this memorandum can provide users with 
sufficient' information to access, enter and update data. In using these -pro- 
cedures, the users can also gain sufficient familiarity with the system to per- 
form- the more complex socio-economic analyses. It should be -pointed, out that 
the more complex computer sub-routines (Ex: regression analyses) involve 

terminal procedures no more complicated than- those for accesssing, entering and 
updating data., 
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ORI will continue development of user information in preparation for 
a series of workshops designed to enable NASA planners to utilize the Aviation 
Data Base and 6EMAP system on a continuing basis. 

Certain problem areas have already been identified by ORI and will 
receive continued emphasis: 

•r Integration of the Aviation Data Base update program with 
the- GEMAP program so that the advantages of each may be 
incorporated in one procedure. 

•• Determination of variables which are significant and which 
therefore should be verified and updated. 

Determination of the type of storage (temporary or 
permanent) that is actually achieved when using the 
GEMAP system. 

Identification of the type of units which the computer 
is printing (Ex. thousands, millions, etc). 

t. Use of data base for on-going problems and description 
of difficulties encountered. 


48 



Operations Research, Inc. 


■AIHNAMES - 1 2 s 05EST Ol /I S/1 o 


1 Co POGAOCOl HATE uF HEiUR;'^ 

— )Tvr"?o-5A'CGC2'~?tEVEWUE~PASSEilc3 ”SR -YviILSS ■' 

l2o POGAC'CO load rACTcH 

~l3t) RuG-AOCOA U.S; .MA'KliF. AIkCHAFT lit OPERATION QH KORLo CIVIL AIhLINES 
l4o SPGAuUo2 PILOTS AND OoPILCTS EMPLOYED GM U.S. SC.iED'JLhE Al.-tLIilhS 
’“~l'G0--5'PGA0CO3- TOlAL - employment OF U;-S. SCHEDULED A I. PL IN £S ' ' 

\ 6 ^- SPCAGOlI TOTAL U.S. AIRLINE P,iYROLL 
— FY0'"?xr3KC00G"'DbM£'STI'e" AIRtTitE'S' AV'ER'ACh HiiVfcNUE PER PAS SENG t.H' M LLE 

1 60 P0G'A0009 U.S. AIRLINE liiTEfifiAl IGNAL AVERAGE kEVENUE PER PASSENGEh MIL 
-1f^o--puRR-00fi AVERAGE .REVENUE" PER PASSENGE.R MILE: RAILROADS - - 

20o POnwOOul AVcRAGE REVhL'UE PfcH P.ASSEFGER MILE FoR iHfi'RCIiif .'■'•OTo.-: bUShS 
■^^I'G'HCG'AOeOi ’“NASA "Ii'iTRAMU.RAL "RESEARCH OSLIGATIonS ' ... 

220 EUGA0002 NASA INUUSIRY RE3EAKCH OBLIGATIONS 
— R"3O'"hCG:AC;0O3 'i'rA:SA“FPRBC tirESEARCh 'oBLIGATIOnS • - - 

240 LCGACG04 NASA UNIVERSITY AND COLLEGE RESEA.RCH GBLIGAilUhS 
~ Eou cCGAC'GuS' NASA FF.^CD (USiC) RESEA.RCH OBLIG.Ai loNS 
2 . 6 '^ ECC-AuOv.6 NASA OTHEii n'GN— PR oFIT RESEARCH obL,IGATIO:'iS 
■'270 'rrCGAC'OOT'" "ItASA FFRSC ( oTHER' NoN~-PRorTT) ■ RESEARCH OoLiCAriurS 
26o nCwAtCCS NASA OTHEk RESEARCH OBLIGATIONS 

— 2^'~EC6A"fcttc$ — ivASA~Po.*iEI'6'N ~rf ES'EARCh OSLT'GATTGNS 

3 Ov iCGAOCltJ ilASA TGTA.L .RESEA.RCH OBLIGATIONS 
■ 3‘Lb ECGA’CC'M 'NASA IwTrAMUrAL DEVELuPiMEKT OBLIGATIONS 
32 E0GA0ot2 NASA INDUSTRY DEVELCjP. 4EWT OBLIGATIONS 
'■ GSC' "ECG A C‘Crr3 *N AS A FF.RDC (IND) DcVELGPriEHT OBLIGATIONS 
340 hCGAC0i4 NASA UilIVtRSITY ACLLLEGc DtVcLQP.HEi'iT O-sLlG.ATIUi'tS 
— 07t‘5‘ — InASA FPhDC“ { O dO" DEVELOPMENT 03L IGATIorrS 
36u ECGACC‘16 iIAS.A oTHEH nON" PH or IT DEV EL Op HLriT oBLIGAIIOnS 
— 3’70‘ eCGAOO 1 7 NASA" FFRDC~("oTHER“ N oN-PrOFIT) DEVELoP?'EnT ooLIGA.riG.U3 
o6o ECGACOIS NASA OTHER DEVELOPMENT OBLIGATIONS 
-''3^v7“£eGVrCGt'9""n’AS~A'~F0RE IGiM DEVE'tOPMhNi OBLIGATIONS 
^Co ECGA0o2u NASA TOTAL DEVELOPMENT OBLIGATION’S 
— 4t’C"~£CGAr;czi"“?fA'SA' OAST" A;i;Kur OP vLAN - . . _ 

42 u ECGA 0 O 22 NASA OAST SPACE op PLAN 
'~43~”Et^SA."i:c!23 ‘iN.ASA oAST"NUCLEAk'- oP FL.A.M 
440 ECC-A0024 NASA oAST LoR CoST SYSTE.^S OP PLAN 
"^4'titT”E'CG:AtXf25~'NAS"A~oA:3’’r'TQTA'L:''oP'PLA'N " — 

4o0 ECGAG026 TOTAL FEDE.RAL AeRoN.AUTICS RdD iiOA 

— 47D~feCD:A002"7~ffA’S"A"”AERotrAUT"ICS'" NOA'~ 

^60 ECGAG02b DOD AERONAUTICS R&D NoA 

•~4pO'’EC0A002y“i3b'i' A eronautics r<sd noa 

bCv. eCGAOoSv^ TOTAL DoD OUTLAYS FOR AIRCR.AFT PROCUREMENT 
-b-P0'-'EeC-A 00-3 t'-A-TR-pbRCP OUTLAYS Fb.R- AIR C h AFT PkOCUREMENT- • 
o20 ECGAG032 NAVY OUTLAYS FD.r AIRCnAFT PROCUREMENT 

— Bjo eCGAlojJ ' .AhMY 6UTT:AY^"~Po'iiE~:AiifeiTAPT~PRoCtiiR£?icH-T — 

O4o PQGAGolu U.S. DOMESTIC PASSEiNGER MILES FLo’NN 

— jD u i" '0GA 'GG-H — U*rS'. — C-6 ?.t£S'PTC -PA:SSE i-tG£S--SPRVTCE-:- PA.S3‘EH JERS •CA.RitIED" • 

^ boO PuG.A0012 IHTERHATIoH.AL PASSEi'tGER MLLES FLoRN 

— ^o-T-O- PGGA-C-0 1-3— U .'S-.- — KFTiri'HNATIuHAL — ATRLTN’c-S- -SERVICE:' P.ASS'bWGE.PP- CA'RRI-D 
bSo ECR.ROGol HIGH-SPEED GroUND TKANSPoRTATI ON RdD 


OF THE 
PAQB'iS POOft 



Operations Research, Inc. 


^-o-ya~crt^Kn'oUef 2 '“KAi Li? 0 AE'’ ■•HESE'ArfCH' ' — ■ ' ■ 

^ oOO l:CWrf0G03 TuIAL FEDEi^AL hUHuS* FEDERAL RAILROAD ADr-UNISTRAT luL 
■--6Fc~ 'HEDr" EXF. — FC'n — D umESTIC YRArf'SPCRTAT'rcH 
. 1^20 HCGA0033 FEDERAL AIRPORT GRAhTS IM AID 
— o 56 ~S'P'flK' 6 & 0 'i — R;Ai"fcft 6 A!j“ 4 ETtPLb‘V^:rN'l ■ ' " 

ANM'U'AL KAILRGAD PAYROLL 

AivNUA"Ir~tAKi\-T-u0r3-~4^Ek • R-AI LRU-aD'-B.MPLoY*EE- 

HOURLY EARi'UkOS FO.H RAILRUAO EMPLOYEES 
AIRCRAFT- IWDUSTRY -EMPLEY.YEX'T - 

TOTAL (Domestic scheduled air air carriers) persoi-vxnel 

A"V\"n3A3trtn<B'^ "iJE'r' Puefc ‘C'o.tSUMPTION ~ 

REVENUE PASSE'iGER MILES 


^ 64 o SPh'rtOOC'2 
— OOry— O'ER fr-eUtrS 


o60 
oTD 
con 
‘o'Aer 
7 Gw 


— nu 
72 c 

— yyu 

74 c 
•"TOO 

/Ow 

-'TiG- 


5?rtrt0004 
sPoAeeoo 
SPGAnC 04 
■ ptjG-ArOtjl 4 " 
i^GGAOul 5 

■c•C^^TTODOT-T^E^rEP^A^^TFJRVfAT~TR:AT\!■S?C^R EXPEND rTURES 

ECri.’i 00O2 STA.i.E AND LOCAL HIGHv‘')A.Y EXPhi'iDlTU’PhS 

■'cCFf:ro0c3~TDTAL^rV'I f rrI'Orn4'A'Y"*E XPEN DI TU PE S' 

ECOSOuU FEDERAL TRAMSPoRfATION EXPENDITURES FoR THE CcAST 


rces-ooo 2 “ 

h'COS OOC3 
■gCGS0004" 
7b u ECDSGDco 
-/y0-h-CGS0005 
b 00 EC G A. CC 3 o 


GU.A 

F£DERAl:~T?rANSP<JHTATIGrs= EXPENDITURES FoR ‘ MH.-iCHAii i'' -VAHI 
INLAND & INTERCoASjl AL N ATcR .''/A Y S - FEDERAL TRAhSPO-. iA.i 
■TTArT-ERNAYS -- FEDERAL TRANSPORTATIDN EXPENDITURES 
WATER tUYS-TGTAL CIVIL TRANSPORTATION EXPENDITURES 
WATERWAYS - STATE AND LOCAL EXPEMDIUTP.ES 
AIrPuRT ADMINISTRATION AND RESEARCH - FEOE-.AL 


RL‘ 

Tt"'! 


•'~&'t-tr-ECG'A'O0*3 /' "ATTilPURT-’tiXPhNCi i'UirES - 
o2c cCGAOOJb AIrPQrT cXPfcNDITURES ~ 


STAT c 
TOTAL 


AMD LOCAL 
CIVIL 


~zj3r, 
o 4 • 
"bb( 

o 6 vy 
-C3^7' 
obO 
■ ay Lr 


cCuTTUO^V 

ArQOG'F AV’. 
bC{-A CcU2 AV * 
E 6 Fa Otft: 73 "'AVv 
ECFAGG04 AV. 
EDiE A~t7t'o5 — ;AV"r 


m>c»r.Atr-eASH-'Su-3S-I13Y- TO-DG;v;ES i rc-AIRL I NES - 
AV, u.s. percentage shares of aircraft exports 
CANADA' Percentage shakes of aircrafi ‘-ApORTb 


JAPAN percentage SKArES Or AIRCRAFT hXPoRlS 


•B'LG'M— LX Mb-Rc -' percentage SHARES OF AIRCRAFT EAPCiTS 
FRANCE PERCENTAGE SHARES OF AIRCrAFT EaVOrTS 
G^Eh-MAn Y-'PE ffCEl'rf AGE SHAR-ES Or - AIRCRAFT EaPoRIS 
>Uw ECFACOUO AV . ITALY PEHCtiNTAGE SHARES b? AIRCRAFT EXPORTS 
•*'y-FO~ECF-,'vO0O7' 'AV.'~NEThERLAi-4DS PERCENTAGE SHARES or ATkCRArT EAKoRiT 
>2u ECFA. COcS AV » U.i\. PERCENTAGE SHARcS OF AIRCRAFT cXPuRTS 
- "yS'G EC'FA-'OdOy-' AV « oTiEr- percentage SHARES oF' AIRCRAFT EXPorTS 
y40 FOREX? FOREIGN PERCENTAGE OF AIRCRAFT EXPORTS ■ 

— y S G- S pKir06'G5~~AVEt('AGc'~-A'ND4U'A'L~ SALAiFY'—-' R'AflLiTAY' EMPt. 

yow SPh.-.’t;Ocl average A.X'NUAL SAvLA^RY ~ HIGHWAY EMPL. 

— y-7-j--5pE'/?-act'2"“A;V-£iRAG£*‘ AiiHUAL 'SALAkY' •* MCTOk FREIGHT E>’iPL. 

ybo SPOSOUOl AVERAGE ANNUAL SALARY 
— yy^i'-'-S-pG'A'CCco' A'VER-AGE' AtFvUA'L -SA'L'YR'Y" 


- HATER EMPL. 

— air-e;mpl. • • 

1000 SPGSO'003 AVERAGE ANNUAL SALARY ~ PIPELINE EMPL. 

-F04-6 — d Tii 1 ' 2 — 'A:VEftA6nr-AiHrfU-AE“ £-ARlVfvlG3-~*-“tJTrfER “i'RAriiS'..- MoDES- 


1020 HAY 12 AVERAGE AXhU.AL EARiilNGS - HiGHViYY 
■ -i 0'36-S?G>YO0O-7 AIRItINE-A-VER-.'-LASOr 'CoST PER REVENUE ToN-MILE 
1 b4w SPGAC-CG3 AIRLINE rEVEkUE TOL'-MILES PER EMPLOYEE 
'’i'-ra tr'-S'PcrAC toy- AVER . 'LAB£rR"CuST— PER' AIRLINE EiMPLOYEE- 
lOoO SPoSCO04 AV. MO. ioTA.L TRANSPuRTATIoN SECToR EMPLOYEE'S 

H~d~/'0 — S'PkkDOO'O" A'V~.-~N b .' ~ -RATL WA Y HMPLOY'EES' " ' 

lOeO SPnAOOOS AV . NU. HIGH/jAY PASSENGER EMPLOYEES 



Operations Research, Inc. 


I-G9© S‘Pr:?i0C04 AV . Nu. MoTuf? FPtilOHT E’-'-PLOlfEES 
MOO SPUS0C05 AV. NU. NATEk E^^PLOYEES 
-H' i O"-5PuA0e i 0- ■ AV ; "Nu . ' Af P* G.i'[PLoY EES 
1120 SPuSOQOo AV. No., PIPELINE EjV.FLCYHES 
-hh30' SPbSG'0'O"?--A''/"i~Nov "tkAItSP". ~S'Ep-V!GE3" 'EMPLOYEES 
1140 oThll AV. No,. oTHEfi SbCTDPS EJ^PLOYEES 

•HoO rii‘<Y i 1 • AV, Nu.. HlOrtNAY c/lPLGY£ES ■ . . . 

IloO SPUAGOn LOCAL SE.PVICE OARHiEfiSs AV ., LABOR COSTS h£VE?.UE TCti-YILE 
Mtyu-SPUAOci-3 LOCAL SEkVICE CARHIErtSr AV. LAbOR CoSTS Pb.R £V;:-»LoYbh 
ilSO SP 0 AOOI 2 LuCAL service CA.PHIEHS* revenue TCH-, miles PEi( £|-'.PLCY.EE 
-i-l'9o~5*PU"A0t7P4— xUTAt-'Ndv“E'M'p'Li3'yil£rS" •FCR’'Cb'riT-IFTLD'Rob'TE' PLUS SUrPLE-wENT A'L A‘I' 
1200 SPuAGOlb iUTAL CERflFICATED AIR OAH.RIERS 

-i-210 -SP'S-AeOl o - 

TOTAL PASSEnUER/CAh'Go CkRvilSHS 
-TO-TAL • For- & 0 .MEST-TO TRUNKS - ■ - - . 

Domestic trUiL-sig four 

■DeAiESrX-C-TRUN.-c-QThEk-fRU.'JKS • ■ - 

PASSENOEr/CA.RGO CAKkIEhS-LUCAL se.rvice 
PASS-ENGE.T./CARGO C APR I E.^S-oTri ER • ■ • 

12du SPGA.OC23 PASSEnGEr/CArGu CArR IEHS-I.^TrA-ALMSivA 
■-”Kry0""S.‘^AG'O24-“FA'S3'Er'iGER'/OA"R'od'"6A:.R.RT''ERS-Tf‘ji':-rA-H AW’A I T '' “ " — ' " 

1300 5PGAC025 DOMESTIC uPEHAi'Ioi'jS/ALL-'CARGo CARRIEr^S 
-T-3-l-e “oi^uRO0O'^A'V-BRAGE--i'iG-M^ 0 F- F/T -ArD P/T EMPLOYEES - RAIL.-.-ay - 

132‘v^ 5 Pf'i w LCuo AVcRAGE i-iuMBEn o.f- h/T AKD P/"i hr.-'PLuYtbS 


122 u SPuA. od 1 
SPcrAOd d“ 
124U SP 0 AGOI 9 
-Hi'5 V EPo A'Cc2 :j- 
1 2 ou S pu A uC2 1 


- LC 


L rUcUi-.bAtj fi 


" i ■ 




•CJ UL-L'V ’ 


1 3 <3 V! S P.“ ri OCuS A.V . 

■ l-jVu ■S'.-Vrn 000 o'‘aV“.. 
14 Go 3PCdOGi3 AV. 


1420 S.RUAGCil A' 

— 1"43'O-'S'PdSC 01 d~‘AVY Tio 


1 iU m, <jr 

r /£ 

.* HD 

P/T E.‘-?LOVEES 

- 

’ ‘CToR F R I rCri 1 A Ely 

•■•.ARn.Hu'J 

^'r 

F /7 

^ -.TA 

r / T. .V Lu Y p.rr S 

- 

T.iTER 


-f^‘V“Or^ 

-r-/r- 

“ Attu — p 


AL-; 

- .. . 

Nu.. oF 

F/i 

A Wu 

p/T EMPLOYEES 

- 

PIPELLcE 


OF* 

P/r'AND 

P/T E.KPLOYEES ■ 


SERVICE 


NO. OF 

F/T 

AKD 

F/l EMPLOYEES 

— 

1 — 1 

or. 


"I'^d . or 

r/r 

.ANC 

P/ 7 * EMPLOY.EE0 

- 

LOCAL SUbURdAN ALL 

' HI'UHNA 

no. OF 

F/T 

ArD 

P/T EMPLOYEES 

- 

MuTor r.KibUr;T A'.O 

AAr.ciiCU 

'N?',— oF 

■P/'T" 

AND" 

-p/'T -EMPLOYEES 

- 

WATbRNAifS 

-* 

Ko . OF 

F/T 

Ai'iD 

P/T EMPLOYEES 


AI.R 


TiO'. OP 

-F/T" 

ATfD 

P/T EMPLOYEES 

- 

PIPbLI -lb. 

- 

wQ. 'OF 

F/T 

.AND 

P/T E.V.PLJYEES 

— 

SERVICE 



- '1-4 50 '’ S kK.ro p09 PAGES AkO SALARIES - RAIL'ALAY 
I 4o0 SPfi/J000 7 ’A’AGcS A.u’D SALARIES -- L 0CA.L ,SU5URS,A:'i HIGrlLAifS 
'•“K'/O-SPus-OOl S" WAGES 'AND 'S.ALARIES .V'UTOr FREIGHT AND ^'.'AKEhUjSING 
1 4du SPoSOClP /(AGES A.ND SALARIES — NATERNAYS 
~l'49d--Si^o"Acrt-dtr WAGES'- Awii)- -SALAfcTES - 'A.I.R ’ ' ' ‘ “ 

loOG SPGSO02I PAGES AND SALARIES - PIPELINE- 
— l-5*i'Cr 5PaS'ofc'22-p'.AGES AivD SALARIES - SERVICES - - - 

l52o SP.R.KOLIO AV. ANNUAL EArMINGS PER F/T EMPLOYEE - .RAILWAY - 

~}-o-30"S'Ph-(*j0t3e»“ AV-,' ANNU',AL"E.ARnI.NGS per F/f EMPLOYEE - LoCAL SUSURcAh hlGHW'A- 
1540 SPOSOGl 0 AV. Aril'iUAL HArNING'S PEr F/'T E.MPLOYESS - TorO.R F'RlEGh’i .AnS A.A 
'“I'5 'dO ■S?uSOO '16 'AVv ANNUAL EARNINGS PE.R F/T EMPLOYEES — r‘..ATEr:>L\YS ■ ■ 

laoO SPoS'0020 AV. ANNUAL EARNIWGS PEr F/T E.V,PLOYEE - PIPELI.'.E 

■ |-5*7v 5PC'A'JG33 ' A'V, A.NNu.AL E'ArnINGS PER F/T « E.M PLOY Et AIK 

1580 SPOS0023.AV. ANNUAL EAR.NINGS PE.R F/T EMPLOYEE - SERVICh 

-‘■'l*5yG-SPu'S0O2'^' NU-M3 Er‘— or- •b.H-PLuYr.ES s A.U"iO TAXI TrANSPOhi Ai Iu(j bc.RVICE, 


jvjPURODUGIBlLlTy. OP THE 

Sai ?mjs PQo« 



Operations Research, Inc. 


I 60 u SP0SGC2b NUMSEri Ej'<PLOYh£S OF bPERATING CG.v;pAMIbS. 


-Krf-e — 5PrTTiQ^i0-p~i'rUi#ib'E^: ~of~- 
1 o2t. SpHnOC'l G A.CC I Dch i 
i'’o3'u ~S rfi'ff oc 12 A.CC I DENTS 
1640 SPn'/i0013 liiTEHCIIY 
"1 5b-0"SPH5'?001“4 intercity 
1 ooO SPHi'iOO 1 5 INTERC I lY 
-rrr/t)' SPl- ! NOO- l-o~Il'i TE RC I T Y' 
lo80 SPnvVOOi? INTERCITY 
i-pyO SRH-.TOO I 8 -InTERCTTY" 
1 / Ow PUriA0Co2 TRUCk ArJD 
1-/ I'O' 'R-uriWOOOS “TRUCK AMD 


'ACe-I y}EijTS~Fo^F-TNTERCTTY "FoK--Mi ; 

IKVbLVinO PRIVATE INTERCITY TRUCKS. 
L-ivoLVfi)c LOCAL" Private trucks. 
dUS E'.iPL(JYEHS - E^lPLOYME.'iT 

BUS EMPLUY EES'-' PAYROLL 

BUS EMPLOYEES - AVEkAGE EARMIMGS 
BU'S"DR'IVEkS - EMPLOV’.iE.'iT 

- PAYROLL 

- AVERAGE ANNUAL tA.RMIr:GS 
SALES (1921-70) - Sold 
S'ALES (1921-/0) - Cross sales 

AriD TAXI VEHICLE REGI STwAiT u.lS 


BUS DH I VhhS 
BUS -DRIVERS 
BUS FACTORY 
BUS F-ACTaRY 


oPEh at I OiiS/A LL 
oPEPAiTUriS 


172u P0H/iC0O4 AUfo. PASSEi'iGER CARS 

•~l~7C''j”pen-?Tt!Oc5 "iAQTQRCYeL£ “REOrSTKATIOMS 

174u PGCAuclo AIH CARRI-Ert - CEriTIFiCATED DoMESlTC 
~l-V-oC" pGG-A:00'i~/““AI R •OA'Sk'I E-r - ' SUPPLEMbNTA;t ''DOMESTIC 
176o' RO'oAOCl 3 CENEriAL AVIATION MILLION OF MILES 
"-t"7Tc/ POhi%T5oo‘6--Bi-LLTQi'S'S ‘OF "PASSSfiGER' CAR 'AjiD-TAXT FILES 
17bo PGriA'COu/ BILL-IoNS oF TRUCK hlGHwAY MILES 

— i-7-9-0— poHivO'CaS' 'mie'Tt£"'MI'fcES 'lilTERcTTY BUS 

Ibu^' PGriMOCoy VhrilCLE '.ilLtS — SCHOOL SUs 

“Fo}x/-p50So'OC;F"VEHTetE“M-rLES - LOCAL TRAt'iSiT " ' ' 

1 S2v POnR 0Cu2 RA ILROA.D !'5ILES — PA.SSEnGER 
'-■“'F6'3cr"P0:c«C'co5-K-ATLKQArD”/FIL'ES- — FrIEGHT - - - 

1 84-^' PAM.- 2 C- Males & females s 20 yea.rs 4 uver? 

— FoSO PAiMrCO — MALnS—t^-pEMAbE'S'? — 30“TK'tKiJ“49‘;~POpy-I::A--rrO-''i“EF/"‘ :AG l 


P oPuL AT I ois tY A,oE , 


I 80 O PA.V. lo MALES? 16 THRU I'P? PoPULATIDM 5Y AGE. 

— l-d-7"c — p-Ar>l2'b‘— —AALcKr? 2'0"'TrHRU’"O4 i ■ — - . - 

Ict'O PAM 5b MALES: 55 YEARS .s oVER? POPULATION BY AGE. 

--i-S9y -PAF To- -FpAALS-S?- - 1 o-THRU- l~9-‘r POPULATION BY- AGE . 

IPuc PAr2u Fc?/,ALE?2o CEARS .AND OVER? POPULATION 3V AGE. 
■”"H'9"PG~P6P — roTHAT“'P0PUL?Vp-ISM l—TiVCtUD'I'K-vC- ARME-D FGRC.ES O'VERSEAS . 

1 y20 CPOf TOTAL PLiPULAiiTuN? INCL. ARMED FGrfCES oVERSE.AS 
— P 9 ' 5G P fcF.RtrS — Tb T-A£r"-K EST^E^^T— P 6 Ptrt.ATTclN-? " I NCtr.' A R-MHD Fo RyMiS .■ ■ 
. 194u PoPCIV TOTAL CIVILIAN RESIDENT POPULATION. 

— Fyo-cr-fcFr.AG — AGR-TCtlt r U-k'-AL" HH FfcOY-iMErrT'i ' -CFL-v — 


190v 

-HrT-G- 


LH/.'.AG 

“fcnP-AG- 


MALES? 20-F? EMPLoY.MEMT In AGRICULTURE.. 
”Firf.t.ALfc‘S'?~2 C+'* • EatFL.' "IN’ AG.R ICULTURE I CLF • 


CLr 


lyBw LHTAc MF 16-19? E.IPL IN .AGRICULTURE? 
-l-F90--fJUR^iG-"-AGK-IGULT'UR.AL FdS -'rtOhKERS-. OLF? UMSMPL. 
R'-’C-f} LUo9y FARM /iGR.KERS? UiiE:iPL. RATE. 


-RAli 


“ *2<jTG -oiRh- F.ARM RES'I-D'cnTrlArL S'iU.RCb’TRES? -PDI. ■ ... 

2020 GVF CHANGE IN FARM BUS I. NESS INVENTORIES 

~2Cr30~GTKF3S — FTOBrRcSrDerrrrAL "STKircrcrREST IiE‘AT"PDT?”ry bS-; 

. 2y4u GVF58 CHANGE IN FARM BUSINESS INVENTORIES? REAL PCI? 1 y^t 
-crca-cr-oPcfF — rAn?1r'SUS-ItrcSS~GrT?r"PRT\CAT-E-;”GMP" SECTOR' ' ' ~ 

20o0. GPoFoS REAL rA.RM BUSINESS gT\P 1956? PRIVATE? Gfi?5o oY SECTOR 

•~2CH/tryFRO-F — PART'-pOFtPR'I'ETO KS ’ 'INCOME "GY.' ' 

20a0 GYAFF AGRICULTURE. FORESTRY d FISHERIES INDUST«IF.5 I,:Co.ME 
■■■■2v9u GWP — uHtrSS"TrAT10fCAr-pTi00DC-T '. — ' 



Operations Research, Inc. 


2L-Ju FCJA002U IJ-.S. CEHT.. hOUTH AIK CaSRIEH FCHECA3T (19/1 -cl) 
:z'|-tQ”pG3:AC01:9““ToTAl- AlKCKAhT"I('i--lHE SE'RVI'Jb uF U. S,. 'AIH CA.IalFKS 


2120 PuGA002i' 
-•“2T3'0 '■pQG'A'a022'~ 
2.140 P0GACO23 
”^I'5'(r“EeoA'DC'41~ 
2 1 50 £C0AUC42 
- ^i- 70-E CO- A0t!)4^3- ' 
2l3vJ POO A 002 4 
"”"2'hyO '-POcA-eO'^S " 
P oO *H C 02 5 


ESI.- FUEL Consumed by u.s.. domestic civil aviaiio.i 
E srr domestic AIH'-CAKRIER/TKANSPQPT A.IKCPA?T.?;-<onuCF.L- 
EST. Domestic sota.qy 'ai mg/ piston & tursime pkoduced 
bait.— ap- i’HADE-- -CI-vr-AIRCKAFTr-ENOrNE PA'Hi'S '• 

8AL» Oh Trade ■* impghts aipcrafi engimliS i pa.iits 

-£rAL-~bF' 'fp-ADE’ - E'XPGRIS AIPCKAFT' ENGINES d-pA.<iS “ ' 
passenger fatalities per l-OO MILLION PASSENGER RILES 

ACei-DENTS--- PE k - hO(> \M1LL10M- MILES 

FATAL ACCI.DEMTS PER I OOOCG AIRCRAFT HOURS FLCiVN (.VOrLD) 


KirAirf 



Operations Research, Inc. 


MEMORANDUM 

June 17, 1976 

TO: R. Rollins 

FROM: L. Kaplan 

SUBJECT: Aviation Data Base Development and Application - Commercial 

Aircraft and Engine Shipments, U.S. and Worldwide. 


This memorandum presents an example of the potential utility of the 
Aviation Data Base to OAST analysts; Basically, the system can be used to 
store data which is considered valuable for analysis of OAST programs. On- 
line data allows rapid access to reliable information, therefore, reducing 
time spent on research and providing data for quick reaction tasks. 

The way in which this system can be used was illustrated in a pre- 
vious memorandum (May 26, 1976 Progress Report) where the demand for agricul- 
tural aviation was projected through the year 2000. The necessary data was 
entered into the Aviation Data Base and is now available for future analysis. 
Another exampla has been developed to further demonstrate the utility of the 
system. 


On June 11, 1976, ORI prepared a report for NASA Headquarters on 
worldwide and U.S. shipments of commercial aircraft for NASA’s budget advocacy 
package. Both past data and future projections were provided. Most of this 
data was compiled by hand from government and industrial sources. None of the 
necessary data was in the Aviation Data Base or the GEMAP Data Bases. Had 
the Aviation Data Base been operative at that time, as it is now, that analysis 
could have been done in a fraction of the time it did take. 

In the report the data was separately grouped fay: 1) commercial 

transports, 2} general aviation aircraft, both fixed wing and helicopters 
and 3) aircraft engines. The data was further developed by ORI for entrance 
into the data base. The three groupings were changed into eight variables 
(see Table 1), four for U.S. manufacturers and four for worldwide shipments. 

All eight variables were entered into the economic data file of the Aviation 
Data Base. Each variable covers two. ten year periods, 1966 - 1974 and 1975 - 
1986. The first period contains actuals and the second projected data. All 
dollars are stated in 1975 constant dollars. 

The new variables were entered into the Aviation Data Base via the 
update program (see May 26, 1976 Progress Report) which prints out a complete 
description of each variable, including the source, time span, type and fre- 
quency of the data. Hardcopied descriptions for each variable are provided in 
Figures 1-8. Graphic plots of the variables are presented in Figures 9-12. 

Calculations were made with the system to determine total U.S. manu- 
facturers aircraft shipments and total worldwide aircraft shipments for each 
year. This was done by simply adding together the four variables associated 
with each respective total. Figure 13 presents a graphic plot in time series 
format of the resulting calculation. 
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Four additional variables were entered into permanent storage in the 
-aviation data base. The variables contain low projections of U.S. manufacturer's 
shipments of commercial aircraft and engines. Their complete descriptions are 
in the variable description file under the following variable names: 

ECGA1044 

EC6A1045 

ECGA1046 

ECGA1047 

Temporary variables were developed to graphically illustrate the 
total -worl dwi de- market (past and future) for commercial aircraft and engines 
and the United State’s share of the market (see Figure 14).^ United States 
projected shipments are presented 1n two scenarios. The "high" projection 
assumes that the U.S., will retain its present market share and the "low" 
projection assumes the U.S. market, share will reduce to 50 percent over the 
ten' year period 1976-1985. 



VARIABLE 

ECGA0044 

ECFAOOlO 

ECGA0045 

ECFAOOll 

ECGA0046 

ECFA0012 

ECGA0047 

ECFA0013 


TABLE I 

AVIATION DATA BASE 
VARIABLES FOR COMMERCIAL AIRCRAFT 
AND ENGINE SHIPMENTS U.S. AND WORLDWIDE 


NAME VARIABLE DESCRIPTION 

Commercial Transport Aircraft U.S. Manufacturer's Shipments 

Commercial Transport Aircraft Worldwide Shipments 

) 

Civil General Aviation Fixed Wing Aircraft U.S. Manufacturer's 
Shipments 

Civil General Aviation Fixed Wing Aircraft Worldwide Shipments 

CommerciaT Helicopters U.S. Manufacturer's Shipments 
Commercial Helicopters Worldwide Shipments 

Commercial Aircraft Engines U.S. Manufacturer's Shipments 
Commercial Aircraft Engines Worldwide Shipments 



CURRENT DATE- Oe/ 16/76 
UARIABLE NAME- ECGA0044 


FILE LOCATION- ECDF . -TYPE- 197S- CONSTANT DOLLARS'. IN BILLIONS- 


LONG NAME' COtlPT TRANSPORT' AIRCRAFT' US NFC- .SHIPMENTS 



SOURCE ‘ 19SS't73-FAA- STATISTICAL HANDBOOK 1S74-. AEROSPACE F 

S. F L97S/76 197S-EST ■ 197S^8S-B0EING TO- SUBCOnniTTEE 
ON- AUIATION AND TRANS RiD7S 


DATE- 7606 IS 
5 


FREQ' UHEN-. ESTIMATES ARE. REUISED 


TIME SPAN- 1366-S 


DESCRIPTION- COnnERCIAL TRANSPORT' AIRCRAFT' U'..S-.' 'MANUFACTURERS 

SHIPMENTS-ACTUAL <1960-1974)- AND- PROJECTED C1975-192S) 


FIGURE 1 


(>6' :S-'7S 


Cr,RPENT d«^“E: 

^'PRI#-BLE MAME SCEA0ino 


LOCATrcrJ ECD^ type i9.75 CO.NSTAr»T DOLLARS In sILLriOMS 

co-‘'i:T transport aircraft ’jorld .SAiPnEriTs 

£ pPESPHrATIOr-l- 5V BOEING TO SUSCOi^niTTEE ON AUlATICN 

A*--D TRANS RL0 1S7S 

^ s 

“SOSlE FR£0- ‘JHEH ESTINATES ARE REUISED Tir^E 5 ? an IS^S 

I=“:CN CONNERCIAL TRANSPORT AIRCRAFT UORLOyiDE SKIPNENTS-AC~l:AL 
*• :966-lS74 ) and projected US7A.-1985) 


•:-fFlGUR&:/ 





CU«R£fiT CATE- (d6''iS-'7S 
UARIABLE NAflE- SC<SA00-i9 


FILE LOCATIOIS • ECDF TVPe'-’ i97S‘C0MSTAlHT DOLLARS IM BILLIONS 

LONG NAnS- CIUIL. GEM AOIATION F-U, .AIRCRAFT US. MFG; SHIPflEiNTS 

SOURCE GENERAL AU CATION NANUFACTURERS' ASSOC CATION AND CRT 

DATE 7SOS1S FREQ- UHENEST. ARE: REUISED ' TINE SPAN L966-3 

KEVUiORDS FIXED UlING . 

DESCRIPTION^ CIUIL GENERa’C AUIATION FIXED UING AIRCRAFT U S 

NANUFACTJRERS SHIPflENTS-ACTUAL. U'3SS-7S'; AND RROJEC“ED 
C137S-8S) PROJECTIONS B.V ORI' FROM GAMA- DATA 


TIGUREI'S.- 


CURPSNT DCiTE 0S/1S.-7S 
.UARIftBLE rtAnS- ECFA0O11 


FILE LOCrtTIOM- ECDF ; .TYPE!' 197S' ‘CONSTANT' DOLLARS IN BILLIONS 
LONG NAP1E= CIUIL GEN' AUIATION- F-uCjviRCRAF^r WORLD SHIPMENTS 


SOURCE' DEUELOPEn BY' ORT FROfi: AUIATION DATA- SYSTEMS INC REPORT 
ON NON-U. S. riFG: WHICH SHOWS- AIRCRAFT SHIPMENTS TO BE 
9 . 3 PERCENT OF THE -• -WORLDWIDE TOTAL 


DATE- 7S061S FREa-. WHEN- EST. ..ARE.-REUISED . TIME SPAN 196S-S5 

KEYWORDS' FIXED WING .-Lr' •' X 

I . . . • -A y’,,, • . 

-DESCRIPTION' CIUIL GENERAL AUIATION 'FIXED WING. AIRCRAFT WORLD -- 

WIDE SHIPMENTS-ACTUAL. ,CLS66-“7S') AND. PROJECTED (1S7S-SS) 


?J6URE-..4 


CURRENT D-^TE' 06/16/7S 
Uf2(RIABLE NAHE ECGft0e-46 


FILE LOCATION- ECDF ;^VPE= L97S CONSTANT DOLLARS IN BILLIONS 

LONG NAME- CONN HELICOPTERS- US NFGL SHIPNENTS- ‘ 

'SOURCE AEROSPACE F F AEROSPACE INDUSTRIES ASSOCIATION OF 

ANERICA. INDUSTRIAL OUTLOOfC 

DATE 7S06IS- FREa= LHEN EST'. ARE REUISEB TINE SPAN 19SS-25 

DESCRIPTION' CONNERCIAL. HELICOPTERS' a. S' NANUFACTURERS- SHIPNENTS-aCTUAL 
C13SS-1374-) A'^'D .PROJECTED (1975-85). 


FIGURE 



pURREtMT date; , 06/18/76 
‘triable. NAflE ECFA0012 


F:L8 location ECDF . TYPE- 137S' CONST ANT DOLLARS IN BILLIOrJS 

L'-NG Nrtf-IE- CONN hELIOCPTERS' UORLD. ‘SHIPHENTS-.- - - '• 

■ • V .-'Y" . ■■■ - ‘ ■ 

•'■ '''A. 

SC-JFCS DEOELOPED. BY ORl FRON' U- 'S DATA-: ASSUrES U S RETAINS 

LT3 CURREN'^' NARKET SHARE OF .S0 . & PERCErjT OF THE UOPLD 
NARKET-cbnrlTSSION OF EUROPEAN. COnnUNXTTES 


7306 IS FREQ. UHEN- EST ‘ ARE REofsED TINE. SPAN- 1386 

E£S«‘RrPTrON COfiriERCIAL HELICOPTER'S UO'RLDUIDE SHIPNENTS-ACTUAL 

C1SSS-74J AND PRO JECTED ■ < 1S75-SS ) 


OF THE 
WE !S POOft 





CURRENT DATE 


UARIABLE NAflE- ECGfi0<?<s7 


FI’_£ LO.CATION- ECDF TYPE:-- 19^75 CONSTANT DOLLARS Ir4 BILLIONS 

LO'fiO NhNE conn aircraft engines us nFG. SHIFNENTS 

SOoRCE. i9SS-75-U.S INDUSTRIAL OUTLOOK 19'^4 7S 78 DOC 1-378-39- 

F-A' PR0JECTZCN3 IN THEIR AUIATION FOPCASTS FY 1987-37 

750518 FREQ WHEN- EST ARE.REUISED TINE SPAN- 1968 

:-E50PIPTICNi CONNERCIAL AIRCRAFT-ENGINES- U S NANLFACTUREPS 

SH I FNENTS- ACTUAL. C198S-7S) AND PROJECTED (1376-35; . 



CURRENT DATE 


06/1S/-76 


VARIABLE NAME ECFA0O13 


FILE LOCATION- ECDF TYPE- 197S1 CONSTANT DOLLARS IN BILLIONS 


LONG NAME COMM AIRCRAFT ENGINES UORLD" SHIPMENTS 


SOURCE DEUELOPED BY CRI.'' ASSUMES U S' PRODUCTION IS 90 PERCENT 

OF UORLD MARKET-THE' challenge OF FOREIGN COMPETITION 
AIAA NOU. 197S . -z' 


DATE' 760S1S PRE-CIi- UHEN EST. ARE.REOISED - TIME SPAN 196S-3 

DESCRIPTION COMMERCIAL AIRCRAFT' ENGINES :UORLDU IDE SHIPMENTS- ACTUAL 
.<1966-75) AND, : PROJECTED<,^.f 197E-3E) . 




COnnERCXrtL i^IPCf=f=tFT 


SHlPPIEflTS 


u S. r-lFG AIRCRh^FT SHIPMENTS 
UORLDUIDE AIRCRAFT SHIPMENTS 





HFT SHIPfn 


?f=)<=T US SHIPflEMTS 
?AFT-UORLD SHIop’EHTS 




• conn HELICOPTER SHIP 


conn HELICOPTERS US nFG SHIPMENTS 

conn HELICOPTERS WORLD SHIPnEMTS 



-n-GURE l-l 


AIRCRAFT ENGINE SHIFHENTS 


conn AIRCRAFT ENGINES US NFG ShlPNENTS 
CONN AIRCRAFT’ ENGINES WORLD SHIPNENTS 



ll 




conngPctHL ’TRaN^Poc-T ship 

conn TRANSPORT i-sIRCRRFT L'S n'=’0 SHIPnEnTS 
_ conn transport aircraft uOrld 3Hi=nENT5 



, com' AIRCRAFT ftND.'EHQrNE- "SHIPmOStS ‘ 


UORLD SHIPMENTS-ACTUALS' .'AND -PROJECTED’ 
_ U.S: SHIPNENTS-ACTUIAUS - '< ■ r 

US. SHIPriENTS-PROJECTED -’CH-IGm"'.'- 
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August 15, 1976 


MEMORANDUM 


TO: R. Rollins, NASA 

FROM: L. Kaplan ;and D. Liston, ORI 

SUBJECT: Technical Library Development 


This memorandum presents a systems design for filing and retrieving 
technical documents leading to an Information Center, combining aviation data 
base activities and library functions. The system is illustrated by a flow 
chart in Attachment A. 

DOCUMENT SELECTION AND PROCESSING 

Non-technical administrative correspondence are processed and filed 
in a separate system described in a previous memorandum (Administrative Control 
Procedures, July 15, 1975). 

Technical Documents shall be screened and selected for processing into 
the library by the professional staff. The professional staff will also perform 
the. classifying and indexing functions included in document processing, A 
steady-state input flow of eight technical documents per week was estimated 
in a recent survey of incoming mail. The low input volume should occupy mini- 
mal staff time and will expedite more appropriate selection and processing than if 
the processes were performed by others not in the Study, Analysis and Planning 
Office's staff. The non-professional staff will be responsible for duplicate 
checking, accessioning, cataloging, posting and maintaining both the index and 
the physical library. 

Document processing cards displayed in Attachments B and C should be 
attached to documents selected for the library and completed by cognizant staff 
members. Different colored cards will be used to distinguish between space and 
aeronautics documents. The cards are Identical except for the classification 
categories; 
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Professional Staff Functions 

Input Screening and Selection of Documents. Document selectors will 
also be users. In this type of system specific document selection guidelines 
are unnecessary and documents must be selected in a subjective manner. 

Cl assifi cation . A preestablished classification scheme is presented 
on the backside of each of the document processing cards in Attachments B and C. 
The classifiers shall circle only one classification per document. The ob- 
jectives of classification are: 

(1) ' To provide direct, physical access to the documents 

in the collection; 

(2) To provide an organized rationale for the shelving 

of documents that have been processed into the system; 

(3) To see at a glance the relative strengths and weak- 
nesses of the collection in broad subject areas;, and 

(4) To provide access by browsing the collection. 

Indexing . Indexing will be done on both a subject and data basis. 

Data indexing will be distinguished from subject indexing by an asterisk placed 
to the right of a subject term identifying data actually present in the docu- 
ment. 

Every effort will be made to select terms from the NASA Thesaurus. 

This will avoid duplication of similar subjects with different terms. New terms, 
not in the Thesaurus, will be placed in an ancillary card file. 

Non-Professional Staff Functions 

Duplicate Checking . To avoid duplication of documents In the library 
a card file will be developed consisting of one card for each document entering 
the system containing its exact title and accession number. Each document 
selected for entrance into the library should be checked against this file 
before processing to determine if it is a duplicate. 
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Accessioning . Each document will receive a unique accession number 
which shall be stamped in the lower lefthand corner along the left edge of the 
title page. Documents comprised of several separate parts, such as series or 
volume, should be assigned consecutive numbers to keep them together through- 
out processing. All documents will be recorded in an accession log. 

Cataloging . Cataloging is the procedure for entering all applicable 
data,- except for classification and index terms, on the document processing 
card. Thus, in this system the cataloger would fill in the entire front side 
of the card (Attachments B and C). This includes the following information. 

Accession Number 

Publication Date 

Issue 

Author 

Title- 

Agency 

Report Number 
Contract Number 
Pagination 

Shelving Documents . The completed documents will be placed in Prince- 
ton Files stored on the shelves in alpha-numeric order. That is, all documents 
in a class are placed together, and then arranged by accession number. The 
range of numbers in these files will be marked on the outside of the file 
as a guide to the document location. The shelves themselves will be labeled 
for classification. 

Posting. Accession numbers are posted onto terminal digit index cards 
(Attachment D). Each card will represent one fsndex term and ten numbered 
columns for posting. The last digit of an accession number will determine 
which column it should be posted in.. Documents containing data will have an 
asterisk placed to the right of their accession numbers on the index cards. 

Accession numbers will also be posted on a separate document under 
their classification categories. This will enable the searcher to locate 
documents’ by converting accession numbers to classification categories. 



Operations Research, Inc. 

• R.. Rollins, NASA 
Page Four 

INFORMATION RETRIEVAL 

Retrieval of specific subject matter or data may be accomplished by 
converting the subject into index terms through the NASA Thesaurus and then 
searching the index for these terms. The terminal digit index cards (Attach- 
ment D) contain ten numbered columns in which document accession numbers are 
listed with the last digit of the accession number corresponding to the column 
number. This method of grouping accession numbers enables the user to make 
Boolean searches. Boolean capabilities are necessary when searching for 
subject matter involving more than one concept and which may not have one term 
encompassing the combined concepts in the index. For example, when searching 
for material on technology transfers in medicine the user would search the 
index for the two terms: technology transfer and, medicine. The columns of the 
two index cards can be easily compared to determine if there are corresponding 
accession numbers on both cards. 

AVIATION DATA BASE 

Data searches can be accomplished by searching either the data index 
for documents or the data base index for on-line data. Also data in documents 
may be processed into the data base if the frequency of data usage or the 
products sophistication justifies mechanization. Machine processing is clearly 
superior to manual processing when certain analyses, i.e., regression, are 
required. A procedural guide for using the Aviation Data Base and examples 
of the utility of the data base to OAST were provided in a previous memorandum ' 
(Aviation Data Base Development and Application-Progress Report, May 26, 1976). 

LIBRARY FACILITY 

The library facility will consist of seven or eight thirty-six by 
ten- inch shelving .units. The units may be. arranged in one of the following 
alternative manners: 

Lengthwise against, the wall in the hallway 

lengthwise along a side wall and a backwalT in one 
office- 
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Back to .back perpendicular to the back walls in two 
offices with no more than four units in each office. 

Each potential alternative is illustrated in Attachment E. 
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INTRODUCTION AND SUMMARY 


INTRODUCTION 

This, report covers worldwide shipments (excluding USSR and Peoples 
Republic of China) of civilian aircraft and aircraft engines. The data are 
separately grouped by: 1) commercial transports, 2} general aviation air- 

craft, both fixed-wing and helicopters, and 3) aircraft engines. Two ten 
year periods are covered, 1966-1975 and 1976-1985. All dollars are stated 
in' 1975 constant dollars. 

All data was obtained from documented authoritative sources which 
are cited on the attached charts and are available for examination. In 
addition, information was obtained from various persons in industry, aircraft 
associations, and government agencies. Actual reported data was used for 
1966-1974 together with reported estimates for 1975 to develop the data used 
for the 1966-1975 time period. 

SUMMARY 


As shown in Figure S-1 and Table S-1, the total worldwide shipments 
during the period 1966-1975 were $68.0 billion of which the U.S. share of the 
market. was $60.6 billion (89 percent). The projections for the worldwide 
market for 1976-1985 range from a low of $73.1 billion to a high of $87.8 
billion. The U.S. share of the market for the 1976-1985 period ranges from 
a Tow of $53.6 billion to a high of $79.2 billion. 

Table- Tshows that commercial transport shipments in the 1966-1975 
period were $45.3 billion worldwide of which the U.S. share of the market 
was $40.3 billion (89 percent). 

Tables- 2. and 3 show that the projections for the worldwide market for 
1976-1985 range from a low of $47.8 billion by AECMA to a high of $54.4 bil- 
lion by AIAA. For the- U.S. share of the worldwide market, the projections 



range from a Tow of $31.0 billion by Boeing to a high of $49.5 billion by AIM. 
On the low side this would reduce the U.S, share of the civil transport market 
from 89 percent in 1966-1975 to 64.9 percent and on the high side increase the 
U.S. share to 91 percent. 

Projections of worldwide shipments of coirmercial transports for the 
1976-1985 time, period used in this report were made by the Boeing Commerical 
Airplane Company, The Aerospace Industries Association of America (AIAA), 
Douglas Aircraft Company, the Commission of the European Communities (EEC) and 
the Association Europe'enne de Constructeurs de Materiel AeVospatial (AECMA). 

Data on general aviation and aircraft engines are shown in Tables 
4-9. Tables 4-5 cover civil general aviation fixed^-wing aircraft and Tables 
6-7 cover commercial helicopters. Data on shipments of new aircraft engines 
are provided in Tables 8 and 9. 

The principal sources of data for Tables 4-9 are: Federal Aviation 

Administration, Department of Commerce, Aerospace Industries Association of 
America, General Aviation Manufacturers Association, and Aviation Data Systems, 
Inc.. 
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TABLE S“1 

COMMERCIAL AIRCRAFT SHIPMENTS 
U.S. AND WORLDWIDE 

(1975 Constant Dollars in Billions) 


1966-75 1976-85 


• AIRCRAFT _ 

U.S. 

World 

Low 

High 

U.S. 

World 

U.S. 

. World 

TRANSPORTS ' 

40.3 

45.3 

31.0 

47.8 - 

49.5 

54.4 

General Aviation 







Fixed Wing 

7.5 

8.3 

10.1 

11,1 

14.4 

15.9 

Helicopters 

1.3 

1.6 

2.7 

3.3 

3.7 

4.6 

AIRCRAFT ENGINES 

11.5 

12.8 

9.8 

10.9 

11.6 

12.9 

TOTAL SHIPMENTS 

60,6 

' 68.0 

53.6 

73.1 

79.2 

87.8 











TABLE I 

^COMMERCIAL TRANSPORT AIRCRAFT 

Shipments by U.S. Manufacturers 
. 1966 - 1975 

Dollar Value 

Years Units (Bil lions)!/ 


1966 

322 

2.6 

1967 

500 

3.9 

1968 

702 

'5.7 

1969 

509 

4.3 

1970 

311 

4.4 

1971 

230 

3. .4 

1972 

230 

3.3 

1973 ■ 

295 

4.4 

1974 

332 

4.3 

1975 

310 

3.7 

TOTALS 



U.S.. 

3741 

40.3 

REST OF WORLD 

639 

5.0 

WORLD MARKET 

4380^/ 

45.3^/ 


1 / 

— 1975 Constant Dollars. Total does not. add due to rounding. 

— ^U.S. Share of' the World Market (Excluding USSR and Peoples Republic of China) 
is 85.4% for units and 88.9% for dollars. Based on the Challenge of Foreign 
Competition, Nov. 1975, AIAA. 


SOURCES: 1966 - 1973 - FAA Statistical Handbook of Aviation 

Calendar Year 1974,. FAA. 

1974- - Aerospace Facts & Figures, 1975/76, AIAA 
1975 -Estimated, U.S. Industrial Outlook 1976, DOC 
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TABLE 2 

- COMMERICAL TRANSPORT AIRCRAFT 

Estimated World-wide Shipments 
' 1976 - 1985 


?ears- 

DOUGLAS-^ 

Units DoTlar Value 

(Billions )J/ 

BOEING^/ 
Dollar Valui 
(Billions): 

1976 

198 

2.7 

4.0 

1977 

203 

3.0 

3.4 

1978 

225 

3.6 

3.4 

1979 

287 

4.8 

3.5 

1980 

354 

6.5 

3.9 • 

1981 

391 

7.6 

5.9- 

1982 

341 

6.7 

6.3 

1983 

299 

6.0 

7.3 

1984- 

303 

6.2 

7.4 

1985 

280 

5.9 

6.9 

TOTAL WORLD 

2881 

52. 

52.0 


—'^Douglas Aircraft Company Report - C1-804-3672A, The Passenger Air Transport 
Market, 1975 - 1990, June. 1975. 

—^Presentation by Boeing Commercial Airplane Company* Future of Aviation, 
National Transportation System, to the Subcommittee on Aviation and Trans- 
portation R&D, May 11, 1976. Data compiled from graph and are estimates 
only. 

~ 1975 Constant dollars. 

4/ 

—'Does not add due to rounding. 
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TABLE 3 

I COMMERCIAL' TRANSPORT AIRCRAFT 


Shipments 1976 - 1985 
(1975 Constant Dollars in Billions) 


WORLD MARKET 

U.S. SHARE 



■ '"HIGH 

LOW 


AECMA^^ 


$ 

% 

1 

% 

47.8 

• 41.7 ■ 

87.2 

38.5 

80.6 


54.4 

49.5 

91.0 

46.2 

85.0 

BOEING^^ 

52.0 

47.2 

90.8 

31.0 

59.6 

DOUGLAS-'' 

52.9 





EEC-/ 

53.4 

46.4 

86.9 

37.2 

69.6 


-^Commission of the European Communities, Action Programme for the Aeronautical 
Sector, Brussels, Oct. 1975 

2 / 

— ^The Challenge of Foreign Competition, Research Report, November 1975, AIAA 
3/ 

— Presentation by Boeing Commercial Airplane Company, Future of Aviation,, 
National Transportation System, for the Subcommittee on Aviation and Trans- 
portation R&D, May 11, 1976. Data compiled from graph and are estimates 

4/Only. 

— Douglas Aircraft Company Report - C1-804-3672A, The Passenger Air Transport 
Market, 1975 - 1990, June 1975. 

5/ 

-Commission of the European Communities, op, cit. 
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TABLE 4 

CIVIL GENERAL AVIATION FIXED-WING AIRCRAFT 

Shipments by U.S. Manufacturers 
1966 - 1975 


Year 

Units 

Dollar Value 
(Millions)!/ 

1966 

15,-768 

732.3 

1967 

13,577 

575.0 

1968 

13,698 

651,2 

1969 

12,591 

930.7 

1970 

7,402 

503.6 

1971 

7,464 

412.0 

1972 

9,774 

704.2 

1973 

13,646 

988.0 

1974- 

14,166 

988.5 

1975 

14,072 

1032.0 

TOTALS 

Units 

Dollar Value 
(Millions) 

U.S. 

122-,429 

7517.5 

REST OF WORLD^/ 

12,553 

770.8 

WORLD MARKET 

134,982 

8288.3 


1975 Constant' dollars 

2 / 

—^Aviation Data Systems, Inc. report on non-U. S. manufactured shows aircraft 
shipments to be 9.3 percent of world-wide total for 1967-69. 


SOURCE': 1966 - 75-Stimpson, Edward W. and J. R. Merinar,. General 

Aviation Manufacturers Association before the Aerospace. 
Analysts Society, New York City, February 6, 1976. 
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TABLE 5 

CIVIL GENERAL AVIATION FIXED-WING AIRCRAFT 


Estimated Shipments by U.S. Manufacturers 
1976 - 1985 

NUMBER OF AIRCRAFT 


Year 


GAMA^'' 


FAA”'^ 

1976 


14,916. 


13,059 

1977 


15,810 


12,948 

1978 


16,760 


13,067 

1979 


17,765 


13,815 

1980 


18,831 


14,301 

1981 


19,961 


14,638 

1982 


21,159 


13,860 

1983 


22,428 . 


13,860 

1984 


23,774 


13,860 

1985 


25,200 


13,860 

TOTALS 

Units. 

. Dollar Value^'^ 
(Billions) 

Units 

Dollar Value^'^ 
■ (Billions) 

U.S. 

196,604 

14.4 

137,246 

10.1 

REST OF 

world!/ 

20,159 

1.5 

14,073 

1.0 

WORLD 

MARKET 

' 216,763 

15.9 

151,319- 

11.1 


-''^Stimpson, Op. Cit. p. 4, projects long-term compounded annual growth at 
.. 6 percent per year-. 

-"^Aviation Forecasts, Fiscal Years 1976-1987, FAA, September 1975- 
—^1975 Constant Dollars.. 

—^Assumes U.S., retains 90.7 percent of world market. 
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TABLE 6 

COMMERCIAL HELICOPTERS 

Shipments by U.S. Manufacturers 
' 1966 - 1975 


Year ' 

Units 

Average . , 
Unit Costs— 
($000) 

Dollar Valu 
(Millions)!/ 

1966 

583 

112.9 

65.8 

1967 

454 

151.5 

68.8’ 

1968. 

528 

165.2 

87.2 

1969 

510 

214.3 

109.3- 

1970 

495 

137.0. 

67.8 

1971- 

453 

200.4 

90.8 

1972 

575 

197.9 

113.8 

1973> 

770 

187.5 

144.4 

1974 

828 

248.1 

205. 4‘ 

1975^-^ 

1100 

300.0 

330.0 

TOTALS 

U.S. 

6296 


1283.3 

REST OF WORLD 

1 — 1 
to 

t-H 


308.9 

WORLD MARKET 

7811 


1592.2 


—^1975 Constant dollars. 

2 / 

-Forecast - Bureau of Domestic Commerce, DOC. 

3/ 

— U.,S. has 80.6' percent of world market, Commission of The European Communities, 
op. cit. Excludes USSR and Peoples Republic of China. 

SOURCES: 1966-67-Aerospace' Facts and Figures,. Aerospace Industries 

Association of America, Inc. 

1968-75 - Industrial Outlook, Department of Commerce. 
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. TABLE' 7 

COMMERCIAL HELICOPTERS 
Estimated Shipments -by U.S. Manufacturers 


Year 

Units 

1976 

828 

1977 

821 

1978 

836 

1979 

841 

1980 

850 

1981 

864 

1982 

870 

1983 

880 

1984 

890 

1985 

900 

TOTALS 


U.S. 

8,580 

‘ REST OF 

WORLDi/ 

2,065 

WORLD MAR- 

KET 

10,645 


1 , 1976 - 1985 

FAA^;~ 

Dollar Value 
(Millions)^/ 

257 

255 

259 

261 

264 

268 

270 

273 

276 

279 

2,66cA^ 


640 


3,300 


ALTERNATIVE 

Dollar Value 
Units (Minions)A/ 

11200^'' 372 


12,000^'^ 

3,720 

2,888 

895 

14,888 

4,615 


-^1976 - 1982, Aviation Forecasts Fiscal Years 1976-1987, FAA, Sept. 1975, 
p. 39. (1983-85 FAA projections extended at average 1.1% growth rate.) 

2 / 

-'Unit cost assumed as $310,000, Bureau of Domestic Commerce, 1976 projection. 
(1975 constant dollars). 

-'^U.S. Industrial Outlook 1976, DOC. 

4/ 

—'Does not add due to rounding. 

5/ 

-'Assumes no growth after 1976. 

-'^Assumes U.S.. reta.ins 80.6 percent of world market excludes USSR and Peoples 
Republic of China. 



■ TABLE 8 

COMMERCIAL. AIRCRAFT ENGINES 

■ Shipments 1966 - 1975 
(1975 Constant Dollars in Millions) 

Year 

1966 

1967 

1968 

1969 
1970' 

1971- 

1972 

1973 

1974 
1975. 

TOTALS. 

U.S. 

REST OF WORLD^'^ 

WORLD MARKET 


—'^Assumes U.S. production is 90 percent of world market. The Challenge of 
Foreign Competition, AIAA, November 1975, p.l2 shows U.S. manufactured 
engines in the worldwide inventory of commercial jet transports as of June 
1974 to be 86.7 percent of total excluding USSR and Peoples Republic of 
China. 

U.S'. manufactures about 90 percent of .alT general aviation aircraft, see 
Table- 4. 

SOURCES: 1965 - Estimated, from Aerospace Facts and. 

Figures, 1974/75. 

1966-75 - U.S.. Industrial Outlook,. 1974, 1975,. 1976', 
DOC. 


Dollar Value 

2,000.8 

1.739.1 
1,282.6 

978.5 

937.7 

766.4- 

770.2 

1 . 011.2 
1,050.4 

975.9 


11,512.8' 

1,279.2 

12,792.0 
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TABLE 9 

COMMERCIAL AIRCRAF ENGINES 

Estlmatsd Shipments 1976 - 1985 
(1975 Constant Dollars in Millions) 


Year 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 


Dollar Value 
1,005 
1,095 
1,148 
1,146 
1,191 

1,211 

1,211 

1,211 

1,211 

1,211 


TOTALS' 

U,S. 11,640 
REST OF WORLD^/ 1,293 
WORLD MARKET-/ 12,933 


—/Assumes U.S. retains 90.0 percent of world market excluding USSR and Peoples 
Republic of China. 

— /fhe Challenge of Foreign Competition, Research Report, Nov. 1975, AIAA 
estimates a $10.9 billion (1975 dollars) new engine requirement worldwide 
in the next decade. 


SOURCES: 1976 - U.S. Industrial" Outlook,. 1976, DOC 

1977-82 - Aviation Forecasts Fiscal Years 
1976-1987, FAA. Change in year to year 
unit production was applied to 1976 
estimated dollar value of shipments. 

No growth was assumed for 1982-85. 
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INTRODUCTION AND SUMMARY 


INTRODUCTION 

This report covers estimated worldwide shipments (excluding USSR 
and. Peoples Republic of' China) of civilian transport aircraft for the period 
1976-1985. Two separate reports, Boeing based on Mr. Steiner's presenta- 
tion to the Subcommittee on Aviation, May 11, 1976 and Douglas, The Passenger 
Air Transport Market, 1975-1990, June 1975 were used in developing the esti- 
mates in this report. These data were supplemented by telephone information 
provided on June 30, 1976 by Mr. John Granville, Boeing (Mr. Steiner's Office). 
The reported data shows the 10 year aircraft deliveries and the contested 

t 

market by the following aircraft types: Long Range, Short/Medium Range, STOL/ 

Feeder Jets, and SST. Iheddatais displayed in 6 tables and 2 figures. 

SUMMARY 

As shown in Table 1 and Figure 1 the 10 year aircraft deliveries 
are estimated’ by Boeing as 3096. Of these deliveries, U.S., on the low side, 
is expected to produce 1545 aircraft if no new aircraft are introduced in this 
10 year period. It further shows that U.S. may start losing a good share of 
the world market starting in 1980. This' possible lost market is identified 
as the “Contested Market" of '1136 aircraft. Also shown is an uncontested non- 
U.S.. market of 415 aircraft. 


Revised 7/8/76 



Tables 2. through 6 and Figure 2 display the aircraft by type", 
identify the niarket share,' U.S. versus non— U.S, and show the contested 
market. In summary, U.S. manufacturers have an uncontested market for the 612 
long range aircraft estimated for delivery in the 10 year period, whereas the 
European market is uncontested during the same period for STOL/Feeder Jet and 
SST aircraft. The contested market of ’1^36 aircraft is all in the short/medium 
range aircraft. 

The principal sources of data used in this report are: Boeing, 

Future of Aviation, National Transportation System, Subcommittee on Aviation 
and Transportation R&D, A Manufacturers Viewpoint,. May 11, 1976 (Steiner pre- 
sentation), information provided by Mr. John Granville, Boeing (Mr. Steiner's 
office) on June 30, 1976 and Douglas Aircraft Company, The Passenger Air Trans- 
portation Market, 1975-1990, June 1975. 
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TABLE. I 

WORLDWIDE CIVIL TRANSPORT MARKET 
ESTIMATED WORLDWIDE SHIPMENTS 
U.S. HIGH, LOW AND CONTESTED MARKET 
1976-1985 


YEAR 

WORLD 

U.S. 

HIGH 

SHARE 

LOW 

CONTESTED 

1976 

212 

167 

167 

0 

1977 

216 

162 

162 

0 

1978 

237 

196 

196 

0 

1979 

306 

260 

260 

0 

1980 

382 

342 

157 ‘ 

■'785 

1981 

422 

382 

133 

249 

1982 

367 

323 

127 

196 

1983 

324 

288 

113 

175 

1984 

328 

291 

120 

171 

1985 

302 

270 

110 

160 

TOTAL 

3096 

2681 

■ 1545' 

1136 
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TABLE Z 

WORLDWIDE CIVIL TRANSPORT MARKET 
ESTIMATED WORLDWIDE SHIPMENTS, BY TYPE 
1976-1985 

SHORT/ 


YEAR 

TOTAL 

LONG 

RANGE 

MEDIUM 

RANGE 

STOL/ 

FEEDER JET 

SST 

1976 

212 

43 

146 

18 

5 

1977 

216 

50 

134 

24 

8 

1978 

237 

66 

152 

16 

3 

1979 

306 

85 

197 

24 


1980 

382 

70 

294 

18 


1981, 

422 

72 

332 

18 


1982 

367 

66 

280 

21 


1983 

324 

52 

259 

13 


1984 

328 

59 

255 

14- 


1985 

302 

49 

244 

9 

- - 

TOTAL 

3096 

612 

2293 

175 

16 
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TABLE 3 

WORLDWIDE CIVIL TRANSPORT MARKET 
ESTIMATED WORLDWIDE SHIPMENTS 
LONG RANGE AIRCRAFT 
1976-1985 


U.S. SHARE 


YEAR 

WORLD, 

HIGH 

LOW 

CONTESTED 

1976- 

43 

43 

43 

0 

1977 

50 

50 

50 

0 

1978 

66 

66 - 

66 

0 

1979 

85 

85 

85 

0 

1980 

70 

70 

70 

0 

1981 

72 

72 

72 

0 

1982 

66 

66 

66 

0 

1983 

52 

52 

52 

O' 

1984 

59 

59 

59 

0 

1985 

49 

49 

49 

0 

TOTAL 

612 

612 

612 

0 



TABLE 4 

WORLDWIDE CIVIL TRANSPORT MARKET 
ESTIMATED WORLDWIDE SHIPMENTS 
SHORT/MEDIUM RANGE AIRCRAFT 
1976-1985 


YEAR 

WORLD 

1976 

146 

1977 

134 

1978 

152 

1979 

197 

1980 

294 

1981 

332 

1982 

280 

1983 

259 

1984 

255 

1985 

244 

TOTAL 

2293 


U.S, 

SHARE 


HIGH 

LOW 

CONTESTED 

125 

125 

0 

112- 

112 

0 

130 

130 

0 

175 

175 

0 

272 

87 

185 

310 

61 

249 

259 

63 

196 

236 

61 

175 

232 

61 

171 

221 

61 

160 

2072 

936 

1136 
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TABLE 5 

WORLDWIDE CIVIL TRANSPORT MARKET 
ESTIMATED WORLDWIDE SHIPMENTS 
STOL/FEEDER JETS 
1976-1985 


year 

WORLD 

U.S. 

HIGH. 

SHARE 

LOW 

CONTESTED 

1976 

18 

0 

0 

0 

1977 

24 

0 

0 

0 

1978 

16 

0 

0 

0 

1979 

24- 

0 

0 

0 

1980 

18 

0 

0 

0 

1981 

18 

0 

0 

0 

1982 

21 

0 

0 

0 

1983 

13 

0 

0 

0 

1984 

14 

0 

0 

0 

1985. 

9 

0 

0 

£ 

TOTAL. 

175 

0 

0 

0 
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YEAR 

1976 

1977 

1978 

1979 

1980 

1981 
1982 ’ 
1983 
1984 '- 
1985 . 

TOTAL 


TABLE 6 

WORLDWIDE CIVIL TRANSPORT MARKET 
ESTIMATED WORLDWIDE. SHIPMENTS 
SST 

1976-1985 

U.S. SHARE 

WORLD HIGH LOW CONTESTED 


5 

8 

3 


0 0 0 
0 0 0 
0 0 0 


16 


0 
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